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ADVERTISEMENT,
HE Committee appointed by the Royal Society

to diredt (the publication of the Philofophical

*TranfaftionSy take this opportunity to acquaint the

Public, that it fully appears, as well from the council-

books and journals of the Society, as from repeated

declarations, which have been made in feveral for-

mer e
Tranfa£lions> that the printing of them was al-

ways, from time to time, the (ingle adt of the re-

fpedtive Secretaries, till the Forty-ieventh Volume.

And this information was thought the more neceffary,

not only as it has been the common opinion, that they

were publifhed by the authority, and under the di-

redfion, of the Society itfelf ; but alfo, becaufe feveral

authors, both at home and abroad, have in their writ-

ings called them the PranJaSliom oj the Royal Society.

Whereas in truth the Society, as a body, never did

intereft themfelves any further in their publication,

than by occalionally recommending the revival of

them to fome of their Secretaries, when, from the par-

ticular circumftances of their affairs, the 'Pranfaftions

had happened for any length of time to be intermitted.

And this feems principally to have been done with a

view to fatisfy the Public, that their ufual meetings

were then continued for the improvement of know-
ledge, and benefit of mankind, the great ends of their

firft inftitution by the Royal Charters, and which they

have ever fince fteadily purfued.

But the Society being of late years greatly inlarged,

and their communications more numerous, it was

thought advifeable, that a Committee of their Mem-
bers (hould be appointed to reconfider the papers read

before them, and feledt out of them fuch, as they

a 2 lhould



ADVERTISEMENT.
flhould judge- moft proper for publication in the future

'Tranfaftions j which was accordingly done upon the

26th of March 1752. And the grounds of their choice

are, and will continue to be, the importance or Angu-
larity of the fubjeds, or the advantageous manner of

t r eating them 5 without pretending to anfwer for the

certainty of the fads, or propriety of the reafonings,

contained in the feveral papers fo publifhed, which
muft dill reft on the credit or judgment of their re-

fpedive authors.

It is likewife neceflary on this occafion to remark,,

that it is an eftablifhed rule of the Society, to which
they will always adhere, never to give their opinion,

as a body, upon any fubjed, either of Nature or Art,

that comes before them. And therefore the thanks,

which are frequently propofed from the chair, to be

given to the authors of fuch papers, as are read at

their accuftomed meetings, or to the perfons through

whofe hands they receive them, are to be confidered

in no other light than as a matter of civility, in re-

turn for the refped fhewn to the Society by thofe

communications. The like alfo is to be faid with

regard to the feveral projeds, inventions, and curio-

fities of various kinds, which are often exhibited to

the Society 3 the authors whereof, or thole who ex-

hibit them, frequently take the liberty to report, and

even to certify in the public news-papers, that they

have met with the higheft applaufe and approbation.

And therefore it is hoped, that no regard will here-

after be paid to fuch reports, and public notices j

which in fome inftances have been too lightly cre-

dited, to the dilhonour of the Society.
# *
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PHILOSOPHIC A L

TRANSACTIONS,

I , An Account of a fourney to Mount Etna,

in a Letter from the Ho?iourahle William

Hamilton, His Majefiy s Envoy Extra-

ordinary at Naples, to Mathew Maty,

M. D. Sec . R, S.

S 1 Naples, O&. 17, 1769.

Read
,

J!"
0

1

8

’ I ? NCOURAGED by the afiurances

rj you give me, in your laft obliging

letter of the 15th of June, that any new commu-
nication upon the fubjedt of volcano’s would be
received with fatisfaction by the Royal Society, I

venture to fend you the following account of my late

obfervations upon Mount Etna, which you are at

liberty to lay before our refpedtable Society, (hould
you think it worth its notice.

Vol, LX. B After



After having examined with much attention the

operations of Mount Vefuvius, during the hve years,

that I have had the honour of refidine as his ma-
m

O
jefly’s minifter at this court, and after having care-

fully remarked the nature of the foil for fifteen miles

round this capital, I am, in my own mind, well con-

vinced, that the whole of it has been formed by

explofion. Many of the craters, from whence
this matter has ilfued, are flill vifible ; fuch as the

Salfaterra near Puzzole, the lake of Agnano, and

near this lake a mountain compofed of burnt matter,

that has a very large crater furrounded with a wall to

inclofe the wild boars, and deer, that are kept there

for the diverfion of his Sicilian majefly ; it is called

Aflruni : the Monte Nuovo thrown up from the,

bottom of the iucrine lake in the year 1538, which
has likevvife its crater, and the lake of Averno.

The iflands of Nifida and Procida are entirely com-
pofed of burnt matter ; the ifland of Ifchia is like-

wile compofed of lava, pumice, and burnt matter ;

and there are in that ifland feveral vifible craters, from

one of which, no longer ago than the year 1303,
there iffued a lava which ran into the fea, and is flill

in the fame barren date as the modern lavas of Ve-
iuvius. After having, I fay,, been accuflomed to

thefe obfervations, I was well prepared to vifit the

mod ancient, and perhaps the mod confiderable

volcano that exids; and I had the fatisfadlion of

being thoroughly convinced there, of the formation

of very confiderable mountains by meer explodon,

having leen many fuch on the fides of Etna, as will

be related hereafter.

On
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On the 24th of June laft, in the afternoon, I left

Catania, a town fituated at the foot of mount Etna,

or as it is now called Mon Gibello, in company with

lord Fortrofe and the canon ico Recupero, an inge-

nious prieft of Catania, who is the only perfon there,

that is acquainted with the mountain : he is actually

employed in writing its natural hiftory, but I fear

will not be able to compafs fo great and ufeful an

undertaking, for want of proper encouragement.

We palled through the inferior diftridt of the

mountain called by its inhabitants La Regione Pie-

montefe. It is well watered, exceedingly fertile and
abounding with vines, and other fruit trees, where
the lava, or, as it is called there, the Sciara, has had

time to foften and gather foil fufficient for vegetation,

which I am convinced from many obfervations, unlefs

aflifted by art, does not come to pafs for many ages,

perhaps a thoufand years or more ; the circuit of

this lower region, forming the bafis of the great

volcano, is upwards of one hundred Italian miles.

The vines of Etna are kept low, quite the reverfe of

thofe on the borders of Veluvius, and they produce

a flronger wine, but not in fo great abundance. The
Piemontefe diftridt is covered with towns, villages,

monafteries, &c. and is weil peopled, notwithftand-

ing the danger of fuch a fituation. Catania, fo often

dellroyed by eruptions of Etna, and totally over-

thrown by an earthquake towards the end of the lall

century, has been re-built within thefe fifty years,

and is now a confiderable town, with at lead; thirty-

five thoufand inhabitants. I do not wonder at the

feeming fecurity, with which thefe parts are inhabited,

having been fo long witnefs to the lame near mount
B 2 "~ Vefuvius.
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Vesuvius. The operations of nature are flow

;
great

eruptions do not frequently happen, each flatters

himfelf it will not happen in his time, or if it fliould,

that his tutelar faint will turn away the deftru&ive

lava from his grounds ; then indeed the great fer-

tility in the neighbourhoods of volcanos tempts people

to inhabit them.

In about four hours of gradual afcent we arrived

at a little convent of benedidtine monks, called St.

Nicolo dell’ Arena, about thirteen miles from Ca-
tania, and within a mile of the volcano from whence
iflued the laft very great eruption in the year 1669, a

eircumftantial account of which was fent to our

court by a lord Winchelfea y w7ho happened to be then

at Catania in his way home, from his embafly at

Conftantinople. His lordlbip’s account is curious, and

was printed in London foon after ; I faw a copy of

it at Palermo, in the library of the prince Torre-

muzzo

*

. We flept in the benediclines convent

* It is intituled, A true and exa& Relation of the late prodi-

gious Earthquake and Eruption of Mount /Etna, or Monte
Gibello

; as it came in a letter written to his majefty from
Naples, by the right honourable the earl of Winchelfea, his

majefty
r
s late ambailador at Conftantinople, who in his return

from thence, viftting Catania in the ifland of Sicily, was an eye-

witnefs of that dreadful fpe&acle ; together with a more par-

ticular narrative of the fame, as it is collt&ed out of the feveral

relations fent fiom Catania
;
pubbfhed by authority. Printed by

T. Newcomb, in tire Savoy, 1669, p. 38.

“ I accepted, fays the author, the invitation of the bifhop of
** Catania to flay a day with him, that fo I might be the better

“ able to inform your majefty of that extraordinary fire, which
“ comes from Mount Gibel, 15 miles diftant from that city,

“ which, for its horridnefs in the afpe£f, for the vaft quantity

“ therepl (for it is 15 miles in length, and 7 in breadth), for its
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the night of the 24th, and palfed the next morning

in obfqrving the ravage made by the abovementioned

terrible eruption, over the rich country of the Pie-

montefe. The lava burft out of a vineyard within

** monftrous devaluation and quick progrefs, may be termed an
“ inundation of fire, a flood of fire, cinders, and burning ftones,
** burning with that rage as to advance into the fea 6co yards,
** and that to a mile in breadth, which l faw ; and that which

did augment my admiration was; to fee in the fea this matter
“ like ragged rocks, burning in four fathom water, two fathom
“ higher tha^i the fea itfelf, fome parts liquf^arTci throwing off',

“ not with-great violence, the ftones about it, which like a cruft

of a vafT bignefs, and red hot, fell into the fea every moment,
« c in fome place or other, caufing a great and horrible noife,

“ fmoak, and hilling in the fea; and thgfmore and more coming
after it, making a firm foundation in the fea itfelf. I ftayed

** there frcm 9 a clock on Saturday morning, to feven next
“ morning” (this muft have been towards the middle or latter

end of April) ;
“ and this mountain of fire and ftones with

“ cinders, had advanced into the fea 20 yards at leaft, in feveral

“ places; in the middle of this fire, which burnt in the fea,.

“ it hath formed like to a river, with its banks on each fide very

“ fteep and craggy, and in this channel moves the greateft'

“ quantity of this fire, which is the moil liquid, with ftones
M of the fame compofition, and cinders all red hot, fwimming
•** upon the fire of a great magnitude

;
from this river of fire

6£ doth proceed under the great mall'e of the ftones, which are
<c generally three fathoms high all over the country, where it

K< burns, and in other places much more. There are fecret con-
“ duits or rivulets of this liquid matter, which communicates
“ fire and heat into all parts more or lefs, and melts the ftones

“ and cinders by fits in thofe places where it toucheth them,
“ over and over again ; where it meets with rocks or houfts

“ of the fame matter (as many are), they melt and go away
4C with the fire; where they find other compofilions, they turn

“ them to lime or afhes (as I am informed). The compofition
“ of this fire, ftones and cinders, are fulphur, nitre, quick-

“ filver,. fal ammoniac, lead, iron, brafs, and all other metals,

“ It moves not rettularly, nor conftantly down hill ; in

a mile
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a mile of St. Nicolo’, and by frequent explofions of

ftones and afhes, railed there a mountain, which, as

near as I can judge, having afcended it, is not lefs

than half a mile perpendicular in height, and is

certainly at leaft three miles in circumference at its

“ fome places it hath made the valleys hills, and the hills

“ that are not high are now valleys. When it was night, I

“ went upon two towers, in divers places, and could plainly fee

“ at ten miles diftance, as we judged, the fire to begin to run
“ from the mountain in a ducc.qjjji^ the flame to afeend as

“ high and as big as one of tne greateft fteeples in your ma-
“ jelly’s kingdoms, and to throw up great (tones into the air ; i
<c could difeern the river of fire to defeend the mountain of a

“ terrible fiery or red colour, and (tones of a paler red to fwim
“ thereon, and to be fogie as big as an ordinary table. We could
“ fee this fire to move in feveral other places, and all the coun-
“ try covered with fire, afeending with great flames, in many
“ places, fmoaking like to a violent furnace of iron melted,
“ making a noife with the great pieces that fell, efpecially thofe
<c which fell into the fea. A cavalier of Malta, who lives there,

“ and attended me, told me, that the river was as liquid where
“ it iflues out of the mountain, as water, and came out like a

“ torrent with great violence, and is five or fix fathom deep,

and as broad, and that no ilones fi; k therein. I allure your
“ majefty, no pen can exprefs how terrible it is, nor can all

“ the art and induftry of the world quench or divert that which
“ is burning in the country. In 40 days time it hath dellroyed

“ the habitations of 27,000 peifons, made two hills of one,
“ 1000 paces high apiece, and one is four miles in compafs ;

of 20,000 perfons, which mhabitjpatania, 3000 did only re-

“ main j all their goods are carried away, the cannons of bra(s
c ‘ are removed out of the caftle, fome great bells taken down,
“ the ciry-gates walled up next the fire, and preparations made
“ to abandon the city.

“ That night which I lay there, it rained a(hcs all over the

“ city, and len miles at fea it troubled my eyes. This fire in
<c

its .progrefs met with a lake of four miles in compafs, and it

“ was not only fatisfied to fill it up, though it wa.> four fathom

deep, but hath made of it -a mountain.”

balls.
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bafis. The hva rliat ran from it, and on which -

there are as yet no figns of vegetation, is fourteen-

miles in length, and in many parts fix in breadth; it

reached Catania, and defiroyed part of its walls,

buried an amphitheatre, an aquedudt, and many
other monuments of its ancient grandeur, which,

till then, had refilled the hand of time; and ran a

confiderable length into the fea, fo as to have once

formed a beautiful and fafe harbour; but it was foon

after filled up by a frefh torrent of the fame inflamed

matter, a circumflance the Catanians lament to this

day, as they are without a port. There has been no

l'uch eruption fince, though there are figns of many;,

more terrible, that have preceded it.

For two or three miles round the mountain raifed

by this eruption, all is barren, and covered with

afhes ; this ground, as well as the mountain itfelf,

will in time certainly be as fertile as many other

mountains in its neighbourhood, that have been like— -

wife formed by explofion . If the dates of thefe ex--

plofions could be afeertained, it would be very cu-
rious, and mark the progrefs of time with refpedt to

the return of vegetation, as the mountains raifed by
them are in different Hates ; thofe (which I imagine

to be the moll modern) are covered with alhes only; ,

others of an older date, with fmall plants and herbs,

and the moft antient, with the largelt timber trees X

ever faw; but I believe the latter are fo very ancient, .

as to be far out of the reach of hiftory. At the foot

of the mountain raifed by the eruption of the year

1669, there is a hole, through which, by means ^

of a rope, we defeended into feveral fubterraneous ,

caverns, branching out and extending much farther

ani
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and deeper than we chofe to venture, the cold there

being excedive, and a violent wind frequently ex-

tinguifhing fome of our torches. Thefe caverns

undoubtedly contained the lava that iflued forth and

extended, as I faid before, quite to Catania. There are

many of thefe fubterraneous cavities known, on other

parts of Etna ; fuch as that, called by the peafants,

La Baracca Vecchia, another La Spelonca della Pa-

lomba (from the wild pidgeons building their neds

therein), and the cavern Thalia, mentioned by Boc-

caccio. Some of them are made ufe of as magazines

for fnow ; the whole bland of Sicily and Malta be-

ing fupplied with this efiential article (in a hot

climate) froih mount Etna ; many more would be

found, I dare fay, if fearched for, particularly near

and under the craters from whence great lavas have

iflued, as the immenfe quantities of fuch matter we
fee above ground mull neceffarily fuppofe very great

hollows underneath.

After having pafl'ed the morning of the 25 th in

thele obfervations, we proceeded through the fecond,

or middle region of Etna, called La Selvofa, the

woody, than which nothing can be more beauti-

ful. On every fide are mountains, or fragments of

mountains, that have been thrown up by various

ancient explofions ; there are fome near as high as

mount Vefuvius, one in particular, (as the canon our

guide allured me, having meafured it) is little lefs

than one mile in perpendicular heightb, and five in

circumference at its bafis. They are all more or lefs

covered, even within their craters, as well as the rich

valleys between them, with the larged oak, chefnut*

and firr trees, I every faw any where ; and indeed

it
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it is from hence chiefly, that his Sicilian majefly’s

dock-yards are fupplied with timber. As this part of

Etna was famous for its timber in the time of the

tyrants of Syracufa, and as it requires the great

length of time I have already mentioned before

the matter is fit for vegetation, we may conceive

the great age of this refpedtable volcano. The
chefnut-trees predominated in the parts through

which we palled, and, though of a very great fize,

are not to be compared to fome on another part of

the Regione Selvofa, called Carpinetto. I have been

told by many, and particularly by our guide, who
had meafured the largeft there, called La Caftagna

di Cento Cavalli, that it is upwards of twenty-eight

Neapolitan canes in circumference. Now as a Nea-
politan cane is two yards and half a quarter, Englifh

meafure, you may judge, fir, of the immenfe fize

of this famous tree. It is hollow from age, but there

is another near it almoft as large and found ; as it

would have required a journey of two days to have

vifited this extraordinary tree, and the weather be-

ing already very hot, I did not fee it. It is amazing

to me that trees fliould flourish in fo (hallow a foil,

for they cannot penetrate deep without meeting with

a rock of lava, and indeed great part of the roots of

the large trees we paffed by are above ground, and

have acquired, by the impreffion of the air, a bark

like that of their branches. In this part of the

mountain, are the finefl horned cattle in Sicily; we
remarked in general that the horns of the Sicilian

cattle are near twice the fize of any we had ever

feen ;
the cattle themfelves are of the common fize.

We palled by the lava of the lafl eruption in the year

Vol. LX. C 1766,
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1766, which has deftroyed above four miles fquare

of the beautiful wood abovementioned. The moun-
tain railed by this eruption abounds with fulphur and
ialts, exaftly refembling thofe of Vefuvius, fpecimens

of which I fent fome time ago to the late lord

Morton.

In about five hours from the time we had left the

convent of St. Nicolo dell’ Arena, we arrived at the

borders of the third region, called La Netta, or Sco-

perta, clean or uncovered, where we found a very

fharp air indeed ; fo that in the fame day, the four

feafons of the year were fenfibly felt by us, on this

mountain ;
exceflive fummer heats in the Piemontefe,

fpring and autumn temperature in the middle, and

extreme cold of winter in the upper region. I could

perceive, as we approached the latter, a gradual

decreafe of vegetation, and from large timber trees

we came to the fmnller Ihrubs and plants of the

northern climates ; I obferved quantities of juniper

and tanzey ;
our guide told us, that later in the feafon.

there are numberlefs curious plants here, and that

in fome parts there are rhubarb and farfion in plenty.

In Carrera’s hiflory of Catania, there is a lift of all

the plants and herbs of Etna, in alphabetical order.

Night coming on, vve here pitched a tent and

made a good fire, which was very necefiary, for

without it; and very warm cloathing, we fhould

furely have perifhed with cold
j and at one of the

clock in the morning of the 26th, we purfued our

journey towards the great crater. We ptffed over

valleys of Inovv that never melts, except there is

an eruption of lava from the upper crater, which

icarceiy .ever happens the great eruptions are ufually

from
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from the middle region, the inflamed matter finding

(as I fuppofe) its paffage through Tome weak part,

long before it can rife to the excefiive height of the

upper region, the great mouth on the fummit only

ferving as a common chimney to the volcano. In

many places the fnow is covered with a bed of afhes,

thrown out of the crater, and the fun melting it in

fome parts makes this ground treacherous j but as

we had with, us, befides our guide, a peafant well

accuftomed to thefe valleys, we arrived fafe at the

foot of the little mountain of afhes that crowns

Etna, about an hour before the lifing of the fun.

This mountain is fituated in a gently inclining plain,

of about nine miles in circumference ; it is about a

quarter of a tpile perpendicular in height, very deep,

but not quite fo deep as Vefuvius ; it has been

thrown up within thefe twenty-five or thirty years,

as many people at Catania have told me they re-

membered when there was only a large chafm or

crater, in the mid ft of the abovementioned plain.

Till now the afcent had been fo gradual (for the

top of Etna is not lefs than thirty miles from Catania,

from whence the afcent begins) as not to have been

the leaft fatiguing j and if it had not been for the

fnow, we might have rode upon our mules to the

very foot of the little mountain, higher than which

the canon our guide had never been : but as I faw

that this little mountain was compofed in the fame

manner as the top of Vefuvius, which, notwithftand-

ing the fmoak ifiuing from every pore, is lolid and

firm, I made no fcruple of going up to the edge of

the crater, and my companions followed. The deep

afcent, the keennefs of the air, the vapours of the

C 2- fulphur.
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fulphur, and the violence of the wind, which obliged

us feveral times to throw ourlelves flat upon our faces

to avoid being over-turned by it, made this latter

part of our expedition rather inconvenient and dif-

agreeable. Our guide, by way of comfort, aflured us

that there was generally much more wind in the

upper region at this time.

Soon after we had feated curfelves on the higheft

point of Etna, the fun arofe and difplayed a fcene that

indeed pafles all defcription. The horizon lighting up

by degrees, we difcovered the greateft part of Calabria,

and the fea on the other fide of it j the Phare of Mef-
fina, the Lipari Iflands, Stromboli with its fmoaking

top, though at above feventy miles diftance, feemed

to be juft under our feet j we faw the whole ifland

of Sicily, its rivers, towns, harbours, &c. as if we had

been looking on a map. The ifland of Malta is low

ground, and there was a hazinefs in that part of the

horizon, fo that we could not difcern it ; our guide

aflured us he had feen it diftin&ly at other times,

which I can believe, as in other parts of the horizon,

that were not hazy, we faw to a much greater dif-

tance ;
befides, we had a clear view of Etna’s top

from our fhip as we were going into the mouth of

the harbour of Malta fome weeks before
; in fhort,

as I have fince meafured on a good chart, we took in

at one view a circle of above nine hundred Englifh

miles. The pyramidal fhadow of the mountain

reached acrofs the whole ifland and far into the fea

on the other tide. I counted from hence fortv-four

little mountains (little I call them in comparifon of

their mother Etna, though they would appear great

any where elfe) in the middle region on the Ca-
tania
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tania fide, and many others on the other fide of the-

mountain, all of a conical form, and each having Its

crater ; many with timber trees flourifhing both

within and without their craters. The points of thofe

mountains, that I imagine to be the moll: ancient,

are blunted, and the craters of courfe more extenfive

and lels deep than thofe of the mountains formed by

explofions of a later date, and which preferve their

pyramidal form entire. Some have been fo far

mouldered down by time as to have no other ap-

pearance of a crater than a fort of dimple or hollow

on their rounded tops, others with only half or a

third part of their cone {landing ; the parts that are

panting having mouldered down, or perhaps been

detached from them by earthquakes, which are here

very frequent. All however have been evidently

raifed by explofion ; and I believe, upon examination,

many of the whimfical fhapes of mountains in other

parts of the world would prove to have been oc£a-

fioned by the fame natural operations. 1 obferved that

thefe mountains were generally in lines or ridges; they

have mofily a fradture on one fide, the fame as in the

little mountains raifed by explofion on the fides of

Vefuvius, of which, there are eight or nine.. This frac-

ture is occafioned by the lava’s forcing its way out,

which operation I have defcribed in my account of the

lad eruption o 1 Vefuvius. Whenever I fliall meet with

a mountain, in any part of the world,, whofe form
is regularly conical, with a hollow crater on its top,

and one fide broken, I fliall be apt to decide fuch a.

mountain’s having been formed by an eruption, as

both on Etna and Vefuvius the mountains formed by

explofion
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explofion are without exception according to this de-

scription ; but to return to my narrative.

After having feafled our eyes with the glorious

profpect above-mentioned (for which, as Spartian

tells us, the emperor Adrian was at the trouble of

afcending Etna), we looked into the great crater,

which, as near as we could judge, is about two miles

and a half in circumference ; we did not think it fafe

to go round and meafure it, as Some parts feemed to

be very tender ground. The infide of the crater,

which is incruiled with Salts and Sulphurs like that

of Vefuvius, is in the form of an inverted hollow

cone, and its depth nearly anfwers to the height of

the little mountain that crowns the 2:reat volcano.

The fmoak, iffuing abundantly from the fides and

bottom, prevented our Seeing quite down ; but the

wind clearing away the Smoak from time to time, I

Saw this inverted cone contracted almoft to a point

;

and, from repeated observations, I dare fay, that in

all volcanos, the depth of the craters will be found

to correfpond nearly to the height of the conical

mountains of cinders which ulually crown them :

in Short, I look upon the cratersas a fort of fufpended

funnels, under which are vail caverns and abyfles.

The formation of Such conical mountains with their

craters are eafily accounted for, by the fall of the

flones, cinders, and allies, emitted at the time of an

eruption.

The Smoak of Etna, though very Sulphureous, did

not appear to me So fetid and difagreeable as that of

Vefuvius; but -our guide told me that its quality

varies, as I know that of Vefuvius does, according

to
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to the quality of the matter then in motion within;

The air was fo very pure and keen in the whole

upper region of Etna, and particularly in the mod
elevated parts of it, that we had a difficulty in re-

fpiration, and that, independent of the fulphureous

vapour, I brought two barometers and a thermo-

meter with me from Naples, intending to have left

one with a perfon at the foot of the mountain, whild

we made our obfervations with the other, at fum

riling, on the fumrnit ; but one barometer was un-

luckily fpoilt at fea, and I could find no one expert

enough at Catania to repair it 3. what is extraordinary,

] do not recolleft having feen a barometer in any

part of Sicily, At the foot of Etna, the 24th, when
we made our firft obfervation, the quicklilver Hood at

27 degrees 4 lines, and the 26th, at the mod elevated

point of the volcano, it was at 18 degrees 10 lines.

The thermometer, on the fird obfervation at the foot

of the mountain was at 84 degrees,, and on the

fecond at the crater at 56. The weather had not

changed in any refpedt, and was equally line and

clear, the 24th and 26th. We found it difficult to

manage our barometer in the extreme cold and high

wind on the top of Etna; but from the mod exadt

obfervations we could make, in our circumdances,

the refult was as abovementioned. The canon

allured me, that the perpendicular height of mount
Etna is fomething more than three Italian miles, and

I verily believe it is fo.

After having pafled at lead three hours on the

crater, we defeended and went to a riling ground,

about a miledidant from the upper mountain we had

jud left, and faw there feme remains of the foum
datioiv
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dation of an ancient building
; it is of brick, and

feems to have been ornamented with white marble,
many fragments of which are fcattered about. It is

called the Philofopher’s Tower, and is faid to have
been inhabited by Empedocles. As the ancients

ufed to facrifice to the celeftial gods on the top of
Etna, it may very well be the ruin of a temple
that ferved for that purpofe. From hence we went
a little further over the inclined plain abovemen-
tioned, and faw the evident maiks of a dreadful

torrent of hot water that came out of the great

crater at the time of an eruption of lava in the year

J 755» an^ upon which phenomenon the canonico

Recupero, our guide, has publifhed a differtation.

Luckily this torrent did not take its courfe over the

inhabited parts of the mountain, as a like accident

•on mount Vefuvius in 1631 fwept away fome
towns and villages in its neighbourhood, with tliou-

fands of their inhabitants. The common received

opinion is, that thefe eruptions of water proceed from
the volcanos having a communication with the fea;

but I rather believe them to proceed merely from

depositions of rain water in fome of the inward

cavities of them. We likewif^ faw from hence the

whole courfe of an ancient lava, the moil confiderable

as to its extent of any known here; it ran into the

fea near Taormina, w'hich is not lefs than thirty miles

from the crater whence it ilTued, and is in many
parts fifteen miles in breadth. As the lavas of Etna
are very commonly fifteen and twenty miles in

•length, fix or feven in breadth, and fifty feet or

more in depth, you may judge, fir, of the pro-

digious quantities of matter emitted in a great

eruption
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eruption of this mountain, and of thevafl cavities there

muft necellarily.be within its bowels. The moft ex--

tenfive lavas of Vefuvius do not exceed feven miles

in length
;
the operations of nature on the one moun-

tain and the other are certainly the fame ; but on

mount Etna, . all are upon a great fcale. As to the

nature and quality of their lavas, they are much the

fame; but I think thofe of Etna rather blacker, and

in general more porous, than thofe of Vefuvius. In

the parts of Etna that we went over I faw no ftratas

of pumice ftones, which are frequent near Vefuvius,

.

and cover the ancient city of Pompeia ; but our

guide told us, that there are fuch in other parts of the

mountain. I faw fome ftratas of what is called here

TufFa, it is the fame that covers Herculaneum, and

that compofes moft of the high grounds about Naples;

it is upon examination a mixture of fmall pumice
ftones, afhes, and fragments of kva, which is by

time hardened into a fort of done. In fhort I found,

.

with refpeft to the matter erupted, nothing on mount
Etna that Vefuvius does not produce, and there cer-

tainly is a much greater variety in the erupted matter

and lavas of the latter, than of the former; both

abound with pyrites and cryftallizations, or rather

vitrifications. The fea fhore at the foot of Etna, in-

deed, abounds with amber, of which there is none
found at the foot of Vefuvius. At prefent there is a

much greater quantity of fulphur and falls on the

top of Vefuvius than on that of Etna ; but this cir-

cumftance varies according to the degree of fer-

mentation within, and our guide allured me he had

feen greater quantities on Etna at other times. In

our way back to Catania, the canon (hewed me,,

a

Voi.. LX. D little
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little hill covered with vines, which belonged to the

jefuits, and, as is well attefted, was undermined by

the lava in the year 1669, and tranfported half a

mile from the place where it flood, without having

damaged the vines.

In great eruptions of Etna, the fame fort of lighten-

ing, as defcribed in my account of the lafl eruption

of Vefuvius, has been frequently feen to iffue from

the fmoak of its great crater. The ancients took

notice of the fame phaenomenon, for Seneca (lib. ii.

QuaEfl. Nat.) fays,—“ JEtna aliquando multo igne

abundavit, ingentem vim arenae urentis effudit,

“ involutus eft dies pulvere, populofque fubita nox
44 terruit, illo tempore aiunt plurima juijfe tonitrua et

“ fulmina”
Till the year 252 of Chrift, the chronological ac-

counts of the eruptions of Etna are very imperfedt

;

but as the veil of St. Agatha was in that year firft

oppofed to check the violence of the torrents of

lava, and has ever fince been produced at the time

of great eruptions, the miracles attributed to its in-

fluence having been carefully recorded by the priefts,

have at leaft preferved the dates of fuch eruptions. The
relicks of St. Januarius have rendered the fame fer-

vice to the lovers of natural hiftory, by recording the

great eruptions of Vefuvius. I find, by the dates of

the eruptions of Etna, that it is as irregular and un-

certain in its operations as Vefuvius. The laft eruption

was in 1766.

On our return from Meflina to Naples, we were

becalmed three days in the midftof the Lipari lflands,

by which we had an opportunity of feeing that they

have all been evidently formed by explofion ; one of

them,
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them, called Vulcano, is in the fame date as the Sol-

faterra. Stromboli is a volcano, exiting in all its

force, and, in its form of courfe, is the moft pyra-

midal of all the Lipari Iflands; we faw it throw up
red hot {tones from its crater frequently, and fome
fmall ftreams of lava iffued from its fide, and ran

into the fea. This volcano differs from Etna and
Vefuvius, by its continually emitting fire, and feldom

any lava j notwithstanding its continual explofions,

this ifland is inhabited, on one fide, by about an
hundred families.

Thefe, as well as I can recoiled:, are all the ob«
fervations that I made with refped: to volcanos, in

my late curious tour of Sicily ; and I fhall be very

happy fhould the communication ofthem afford you,

or any of our countrymen (lovers of natural hiftory),

falisfadion or entertainment.

I am, fir,

with great regard and eftecm,

your moft obedient

humble fervant,

Wm. Hamilton,,

D a
• j

It A
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II. A Letter from Philip Carteret Lfquire?
Captain of the Swallow Sloop, to

Mathew Maty, M. D. Sec. R. S. on the

Inhabitants of the Coaft of Patagonia.

On board the Swallow, in Port Famine,
Streights of Magellan, nth January,

1767.

S I R,

Read Jan. 25, K| H E Patagonians having made fo

much noife of late in Europe, and

particularly in England, I imagine a more particular

and certain account of them will not be difagreeable

to my good friend Dodor Maty.

In the morning of the 16th December, 1766, we
were dole in with the entrance of the river Galle-

goes; the country about which river, I have fome

reafon to imagine, is the place of their common
abode. I fhall forbear to mention my reafons for this

fuppolition, as it would take too much room in this

letter. From thence we failed along in fight of

the fhore as far as cape Virgin Mary, which is the

northermoft promontory of the eaftermoft entrance

of the (freights of Magellan. There feems to

be but a fhort diftance over acrofs this kind of

ifthmus to the river Gallegoes. As we 'kept failing

along
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along the fhore, we faw fome people riding on horfes

ever this part of the peninfula or neck of land, to-

wards the place they faw we were making for with

the fhips. At the clofe of day, as the wind was con-

trary, we anchored, within three or four miles of

the above Cape. All the night long thefe people

kept making fires on the beach, abreaft of the fhips,

with a great hollowing noife for us to come on fhore

to them, which we did early the next morning

with fome armed boats ; but I believe we had no

occafion for this (although ellential and proper) pre-

caution, for thefe people received us in a civil,

friendly, and pretty regular manner. They all readily

fate down at fome diftance from us, at our defire, by

figns to them : and we then went amongft them. Cap-

tain Wallis, of the Dolphin, gave them beads, rib-

bons, and fome trifling cutlery, &c. at all which they

feemed to be well pleafed. They were between iixty

and feventy at this time, but their numbers kept

increafing, as fome continually came down to the

fea fhore ; and before the next morning they were in-

creafed to feveral hundreds, men, women, and child-

ren. In the evening, having been obliged to anchor

again, one of our boats, in which were feveral offi-

cers, went near the beach, abreaft where the fhips

lay; thofe people having followed us here, they

endeavoured by all the friendly invitations they could

make to entice our men to land ;
but as they had

orders from captain Wallis to the contrary, they did

not. When they faw that our people would not

come on fhore to them, they all drew off at a

diftance, leaving their children by the water-fide.

This I take to have been done to fhew we had no

occafion
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occafion to be apprehenfive of any danger and to 1

exprefs their friendly intentions, and the confidence

they had of ours j and probably likewife, from our

having taken pretty much knowledge of their child-

ren, by dreffing fome of them with beads and rib-

bons, when we were on fhore before. We meafured

the heights of many of thefe people ; they were in

general all from fix feet, to fix feet five inches,

although there were fome who came to fix feet feven

inches, but none above that. They are well pro-

portioned, their features large and pretty regular, with

pretty clear completions ; and they would be much
more fo, if they did not paint, and expofe themfelves

to the inclemency of the weather, any more than

we do in Europe. I am fure there are many in

Europe as dark coloured as they are ; they have long

black hair (but I think not fo very black as the ge-

nerality of the Indians), which many of them had
tied up with a kind of woven huff, of about the

breadth of a garter, and feemed to have been made
from feme kind of wool. They feem to have but

little hair on their bodies, and very fmall breafl, little

beard, for I believe they pull it out by the roots,

for many of them had little tufts left growing at each

corner of the mouth, on the upper lips, and one in

the hollow part of the chin, in the middle of the

under lip ; many had the hair of the eye-brows

plucked off, and fome had their faces painted. They
are cloathed in fkins, which they wear with the fur

part next to the body j it hangs from their fhouldera

half-way down their legs, with a girdle tied about

their waifl, which makes their cloathing very decent,

and they feem to be modefl both in their actions and

behaviour.
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behaviour, at leaft as much as we faw of it. They
wear a kind of boots, which ferves them likewife for

fhoes j but I know not if they wear any kind of

drawers or breeches. The upper part of their gar-

ments being loofe about their fhoulders, they did not

feem cautious of hiding from fight that part of their

bodies j they have fine white teeth, but their hands

and feet feemed to me rather fmall, for fuch flour,

lufly people, by which 1 imagine they are not ufed

to much hard work. The men and women are

cloathed alike, fo that it requires a little attention to

diftinguifh the fex. Altogether they are the finefl

fet of men I ever faw any where before : there feems

to be fome fubordination amongft them j fome had
their cloathing painted on the outfide, in different

fquares, ffrokes, and lines ; thefe 1 obferved feemed
to have fome authority over the reft. When we
went to re-imbark in our boats to return to the

(hips, moft of them wanted to go off with us; we
took a few of them in each boat, and carried them
on board of each fhip, by which the companies cu-
riofity was fatisfied as well as ours. We regaled them
with fuch things as we had j they eat fait beef, but

feemed moft fond of the fhip’s bifcuit, nor did they

feem to like much the wine or ftrong liquors, but

drank water by tumblers full. We gave them pipes

of tobacco, which they fmoaked, and did not feem
ftrangers to it ; they fwallowed the fmoak, as the

Turks and many other nations do. They feemed
very free and eafy, no ways miftruftful, or. afraid to

truft themfelves in any part of the fhip with us
; and

they very willingly would have flayed longer with

us, for we found fome little difficulty to make them
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go back afhore. When they found we wanted them
to go away, they pointed to the fun, (hewing us

its courfe with their hands, and by their iigns in-

timated, that as the fun was fo high there was no
occafion, and that it would be time enough when
it came to go down. They did not feem inclinable

to thieve, or take any thing without its being given

them, for if they took a fancy to any thing they faw,

they made figns for it ; and if we did not appear in-

clinable to give it them, they did not offer to take

it. They feemed to be very intelligent and quick of

apprehenfion, and pronounced very well and diftin&ly

many Englifb words after us. We often heard them
repeat the word Chovoa, but what it meant we could

not find out ; they made ufe of the word Capatana

,

which I fuppofe is from the Spaniards, for captain.

They had not any arms with them, fo I cannot fay

what may be their common weapons j they all had

a couple of round ftones, like two balls, which are

llung, one at each end of a cord, which is about one

fathom and a half long ; and with thefe two balls

I believe they kill moft of their game. The method
of ufing them is, by keeping one of the balls in their

hand, and fwinging the other at the full end of the

line, round over their heads, by which it acquires

a greater velocity, and they throw it with a prodigious

force at a great diflance, and exadtnefs, fo as to itrike

a very fmall objedl. We faw one of them kill a

feal from on horfeback in the furf of the fea, on the

beach ;
but in this a&ion, he kept hold of one ball

in his hand, while he hit the feal with the other

;

but 1 know not if they make ufe of thefe balls in

lighting with men. Their horfes are of the Spanifh

« breed,
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breed, and feem to be of a good kind, about 14 to

15 hands high, of different and mixed colours ; and

from what I faw, I believe they ride them very hard,

and do not ufe them very well. Thefe people have

certainly trade and communication with the Spa-

niards, for one of them had a Spanifh broad fword,

and he was the only perfon who was armed amongft

them ; they had bridles, faddles, flirrups, and whips

of fkins, all of their own making; fome had iron,

and other metal bits to their bridles, and we faw fome

metal fpurs. They had a dead oflrich, the flefh of

which I faw fome eat raw, but whether that be

their common method of eating flefh, I know not.

I did not fee any more of thefe fine people, although

the flow progrefs we made by the contrary winds,

for feveral days here about, gave us a fine oppor-

tunity of being better acquainted with them, and
particularly as they kept on the fea fhore all the time

to the number of three or four hundred. I was not

a little chagrined, to find captain Wallis was averfe

to it, and gave orders nobody fhould go on fhore to

them; by this we loft a very fine and favourable

opportunity of knowing more of them, and of their

country ; the knowledge of which in all probability

might be of fervice to Great Britain. It was
thought fo formerly, when fir John Narborough was
fent out by king Charles the fecond, to endeavour

to open a communication with thefe Indians, for I

take them to be the very fame nation, called by the

Spaniards the Bravoes, who have often made them
feel their courage and refolution in the kingdom cf
Chili. They were the people, who defeated the great

general Baldivia, and afterwards deflroyed him by

Voh. LX. E pouring
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pouring melted gold in his mouth. It would have been

very eaiy, fince they were fo inclinable to flay with

us, to have taken one or two, and to have brought

them as far as this place; we might have fent them
back by our ftorefhip, who came back this way, about

a month after r during this time, by ufing of them
well, we might have got their confidence and friend-

ihip, and have learnt fome particulars of their coun-
try, which could not but have proved beneficial to

our country. You may depend on the veracity

of the above account, and that I. am, with great

fincerity,

S I R,

Your moft obedient and:

moft humble fervant.

Ph. Carteret.

N. B. This is the copy of the letter I had fent

you from Port Famine, by the return of our

flore-fhip, which you told me the other day you

never received, and muft have been lof^

April 20, 1769..

HI. A
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III. Letter on a Camelopardalis found
about the Cape of Good Hope, frotn

Capt. Carteret to Mathew Maty, M. D.
Sec. R. S.

On board of the Swallow, Deptford,

20".h April, 1769.

S I R,

Read Jan. 25, TNCLOSED I have Tent you the

[_
drawing of a Camelopardalis, (Tab. I.)

as it was taken off, from life, of one near the Cape
of Good Hope. I fhali not attempt here to give you
any particular defcription of this fcarce and curious

animal, as it is much better known to you than it

can be to me ;
but from its fcarcity, as I believe

none have been feen in Europe fince Julius Casfar’s

time (when I think there were two of them at Rome),
I imagine its drawing, and a more certain knowledge
of its reality, will not be difagreeable to you. As the

existence of this fine animal has been doubted by
many, if you think it may afford any pleafure

to the curious, you will make what- ufe. of it ypu
pleafe.

The prefent governor of the Cape of Good Hope
has fent out parties of men on inland difcoveries,

fbme of which have been abfent from eighteen

E 2 months
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months to two years, in which traverfe they have

difcovered many curiolities, which it is to be hoped
they will in convenient time communicate to the

world. One of thefe parties eroded many moun-
tains and plains, in one of which they found two of

thefe creatures, but they only caught the young one,

of which the inclofed is the drawing, as it was taken

off by them ; they endeavoured to bring him alive

to the Cape Town, but unfortunately it died. They
took off his fkin, which they brought as a confir-

mation of the truth, and it has been fent to Holland *»

Thefe particulars, as well as drawing, I got from
Mr. Barrawke, firft fecretary to the Dutch company

at that place, in the prefence of the governor..

I am,

S I R,

Your moft humble,

moft obedient fervant,

Pli. Carteret*

-* The animal deferibed in this letter is now in the cabinet

of Natural Hiftory at Leyden, where I have feen it this year.

M. Maty.

Dimen-
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Rimenjiom of a Male Camelopardalis,, killed in a
journey made in the year 1761, through the country

of a- tribe of Hottentots, called the Mamacquas,
viz.

feet inches

Length of the head, 1 8.

Height of the fore-leg from the lower

to the higher point, 10

From the upper part of the fore-leg to

the top of the head j
From the upper part of the fore-leg to

the upper part of the hind- leg, $, 6
From the upper part of the hind-leg to

the tail,
v 1 6.

Height of the hind-leg from the upper

to the lower part, 8 5:

IV. Ex*
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Received November 9, 1769.

IV. Experiments in Support of the Ufes

aferihed to Ganglions of the Nerves
, in

Philofophical Tranfa&ions, Vol. LIV.

and VoL LVIL by James Johnftone,

M. D.

Read at R. S. T ~T AV I N G before had the honour
Feb. i> ijjQ.

having my thoughts on the ufes

of ganglions, which hitherto had remained an un-

folved problem, read to the Royal Society ; it was
obferved that a principal, and indeed almoft the only

objection of any weight, to which the dodlrine was
liable, arofe from the indifputable fadl, That each

pf the nerves arifing from the lpinal marrow had a

ganglion.

The concurrence of argument in favour of the

general do&rine perfuaded me, that thefe ganglions

of the fpinal nerves refpedted exclulively the fila-

ments which are detached from the fpinal nerves to

the great lympathetic nerves, a new contexture taking

place in thole ganglions capable of intercepting the

ufual powers of volition : and that thofe filaments

diftributed to the voluntary mufcles, underwent no

Inch change from their ufual redilineal and parallel

direction
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:re<fcion and arangement. I was not, till lately,,

capable of proving this by experiments, with which
1 beg leave once more to trouble the Royal Society,

as they much fupport the new ufes affigned to gang-

lions, in the Effay publilhed in the LIVth volume of
Philofophical Tranfa&ions, and defended in another

paper publifhed in the Philofophical Tranfadtions,

volume LVIIth, for 1767,. and open a new field of

anatomical refearch and philofophical fpeculation, not

without fome profpedt of advancing the practice of

medicine in nervous difeafes, with the knowledge of

the nervous fyftem.

But before I proceed to relate the experiments,

which follow, I beg leave to premife what is allowed

by all phyfeologifts,. that when any nerve is irritated,

the mulcle it goes to, or, if it has a large nerve, or

bundle of nerves, all the mufcles fupplied from,

thence, are by that irritation violently convulfed.

If then it fhali appear, that irritation and injuries

of the fpinal marrow, from which the intercoftal

nerves, which fupply the heart and inteflines, truly

arife, no lefs than the nerves diftributed to the limbs,

occafion violent convulfions of the limbs, and yet do
not in the lead affedl the motions of the heart, and
inteflines, parts the moft irritable of any in the body,

as will indeed appear to any one who repeats the fol-

lowing experiments :

The difference will probably, be accounted for by

the intervention of ganglion after ganglion,, con-

flantly found betwixt the fpinal marrow, and the

heart and inteftines. And the unprejudiced inquirer,

into nature will probably be led to al'cribe thofe ufes

to ganglions, which I have done.

Experiment'.
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Experiment ift. On the 4th of March, 1767, a

kitten a week old, had its head cut off betwixt the

firft and fecond vertibre of the neck ; the thorax

was opened with all expedition, and the heart laid

bare to view and obferved for fome time, that any

difference might be eafier and more certainly noticed.

After the animal ceafed to move its limbs, I touched

the fpinal marrow with a probe, immediately the

extremities of the animal were all ftrongly convulfed;

but the heart alone feemed unaffeded, and continued

to move without acceleration, or any degree of al-

teration whatever.

Betwixt this time, and the 10th of April, I re-

peated the fame experiment upon half a dozen kittens

ftill younger than the firft ; upon opening the thorax,

the heart beat near 70 ftrokes in a minute.

When the heart beat only 40 in a minute, or there-

abouts, 1 began gently to touch the fpinal marrow

with the point of a probe, and the limbs were im-

mediately convulfed, but the heart not in the leaft

affeded.

I flit open both the ventricles of the heart, fo as

to let out all the blood they contained ; and inftantly

the heart ceafed to beat (though its pulfation con-

tinues otherwife very long in animals fo young)

:

but the auricles which were not opened, and there-

fore were ftill ftimulated with the blood, beat on.

In this fituation, in feveral of thefe animals, I

thruft the probe into the fpinal marrow ; but the

heart neverthelefs continued in perfed reft, and

inadion ;
though, when its fubftance was pricked

with the point of a knife, it might ftill be made to

contrad. _
But
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Bat though the heart and inteflines remained

equally unaffected in all the tryals I made by thruft-

rng the probe into the fpinal marrow, the following

contractions occalioned by it deferve particular enu-

meration.

All the limbs were violently convulfed.

The mufcles of the neck were convulfed, and thfr

fpine bent as in the opifthotonos.

The intercoftal mufcles were all contracted j and;

their natural aCtion (that of drawing all the ribs

nearer each other and the fummit of the thorax);

rendered matter of ocular demonftration.

The diaphragm was contracted ftrongly, notwith-

ftanding the phrenic nerve of one fide was divided

in making fimilar experiments, by pricking- and
ffretching it j which, by the way, conftantly occa--

lioned a convulfive contraction of the diaphragm.

Even by plungingthe probe into the brain, after

the head had been cut off for fome minutes, the-

tongue, and fome other mufcles were made to con-
tract.

But thefe experiments muff be made in lefs than

a quarter of an hour after decapitation ; half an hour:

afterwards no fuch effects follow the deftru&ion of.

the fpinal marrow. And they fucceed beff by pre--

vioufiy opening the ventricles of the heart..

Experiments fimilar to thefe have been made upon
frogs, by Stuart, Baron Haller, and Dr. Whytt, andi

others. “ When I opened” (fays the laff of thefe

ingenious gentlemen) <{ the thorax of a frog, im-
** mediately after decollation and deftroying its fpinal i

44 marrow, I oblerved its heart beating at the. rate of
** 60 in a minute, which is four or five, pulfations-

Vol. LX, F « lefs
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lefs than I have generally feen the hearts of frogs
<c make, in that time, when their thorax was opened
cc without decollation.” — (See Whytt’s Exp. on
living and dying animals. Eff. Ph. and Litt. vol. II.

p. 282. — alto Whytt’s Phyf. Effays.)

II. “ Some young gentlemen having hanged a
“ cat, till flie was quite dead, opened the thorax,
“ and obferved only a tumultuous motion in the
“ heart j which foon ceafed, but was renewed by
“ pricking it with a fharp inftrument } after this,

“ by fqueezing the cardine nerves downwards, or

“ otherwife irritating them, the heart was made to
u perform two or three pulfations, which it con-
“ tinued to do for a conliderable time whenever the

cardine nerves were thus ilimulated.” (Whytt’s

Vital Motions, p. 355.) I relate thefe experiments in

the words of their excellent author, as they were

made with no view to the dodfrine I fhall endeavour

to fhew they enforce and fupport.

III. Animals are killed fome fooner, others, efpe-

cially of the cold kind, (as frogs and tortoifes, pro-

bably on account of the largenefs of their fpinal

marrow) much later, by cutting through the fpinal

marrow near its origin, by which the chief commu-
nication of the cardine nerves with the brain is cut

off.

The cutting through the intercofhl or great Sym-
pathetic nerves, or the tying ligatures upon them,

is alio fooner or later ever fatal to the animal the ex-

periment has been tried upon
;
by finally deflroying

the motion of the heart, and inliantly wonderfully

weakening and diiturbing its motions. See Vieuffens.
‘ '

• Thefe
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Thefe experiments feem to prove, that the Gang-
lions on the fpinal nerves do not hinder the irrita-

tion of the fpinal marrow frem caufing convulfions

in the voluntary mufcles ; and that the fame Gang-
lions, (Exp. L) do in all probability hinder that

caufe from acting (as without their intervention it

muff have done) upon the heart by means of its

nerves chiefly arifing from the fpinal marrow ori-

ginally; and therefore it feems evident, and beyond
a plaufible conjecture, that the Ganglions on the

fpinal nerves relate exclulively and folely to the in-

tercoflal, or as they are otherwife called, the great

lympathetic nerves, for the purpofes I have formerly

endeavoured to prove : and this derives farther con-

firmation from experiment II. as we thereby fee

that the heart may be made to move, as all other

mufcles may, by irritating or fqueezing its proper

nerves below their ganglions ; and that the motions

of the heart cannot long continue, in warm animals

efpecially. III. after the divifion of its principal nerves,

which fhews the dependance of the motions of the

heart, ultimately, as that of all other mufcles, upon
its proper nerves, and their connexion with the brain.
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V. An Account of a new Species of the

Manis, or Scaly Lizard
, extraSledfrom

the German Relations of the Danifh Royal

Miffionaries in the Eaft Indies, of the

Year 1765, publifhed at Hall, in Saxony,

by Dr\ Hampe, F. R. S.

Read Feb. 6, a /%CTOBER the 15th, yefter eve-
>7/0

* ning a rare and remarkable ani-

“ mal was in the city of Tranckebar difcovercd in

“ the wall of an oil merchant’s houfe, and with
4t difficulty killed. The Mallabars call it Aliingu .

u It fomewhat refembles a large lizard, except the

“ head and tail, which are alike as to fhape, being

“ both pointed, the former not unlike a mole’s.

“ The whole length is a German ell and five eighths
44 long, and its breadth half an ell. The tail is

41 half an ell long, and its broadefl: part a fpan wide.

The fore feet are a quarter of an ell long, the hind
“ ones a little longer. The fnout is an eighth of an

•4< ell long, and the extremity of it a thumb in thick-

nefs. The whole body, excepting under the belly

“ (where it is lmooth for about the 'length and

breadth of a man’s hand), and under the feet, is

,c covered with hard, ftrong, fharp, and bright fcales,

“ fhaped like a mufcle-lhell, the largefi: of which
,€< are ?of the length and breadth of three fingers.

Under
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u Under its fcale come out two or three hairs like

“ hog’s bridles. On its fore-claws are five drong
“ long nails, on the hind-claws but four. When pur-

“ fued, it rolls itfelf fo together, that nothing but the
<{ back and tail are to be feen. It could not be
“ killed, though (truck with wooden poles armed
“ with iron, with which rice is damped ; but the
«* blows on the fcales brought forth fparks of fire

“ from the iron. It was at lad killed by a droke
“ under the belly with an iron hook. What is re-

“ markable of this little animal is, that it is able to
<{ kill an elephant, by twiding itfelf about that

** large animal's trunk, and fqueezing it with its

“ body and tail (on the fides of which are rows of

“ pointed fcales) fo long, that it kills the elephant.

“ This animal is feldom feen, except in large

“ valleys.”

Thus far the account from the reverend miffionary

Dame, who has likewife given us the prefent figure

Tab. II. ; the animal, from which it is taken, is di-

dinguifhed by the number of the toes, from the

hitherto known fpecies: of thefe there are two, one of

them covered with hair, the other with fcales. The
fird is called by Linnaeus Myrmecophaga, and the

other Manis. Linnaeus, in his 12th edition of the Syl-

tem of Nature, has but two forts of the latter lpecies ;

the fird has five toes (Manis pentada&yla) the other

four (Manis tetradadtyla) on both hind and fore

feet. Between thefe two forts, the prefent Alungu is

to be placed, having from the fird the fore-feet and

from the latter the hind-feet. This animal belongs

therefore to the family of ant-eaters, which have no

teeth.
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teeth, but have a long and round tongue, with

which they catch the ants.

Whether the tail of this animal is eaten, as af-

ferted of the other, Mr. Dame has not been able

to find out.

H* Hampe.

VI. An
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Received November 9, 1769.

VI. An Account of the Refult of fome
Attempts made to afcertain the ’Tempera-

ture of the Sea in great Depths
, near

the Coajls of Lapland and Norway
; as

alfofome Anecdotes, colleBed in the former.

By Charles Douglas Efquire, F. R. S.

then Captain of his Mafefly s Ship the

Emerald, Anno 1769.

Read Feb. 8
, TV /FAY the 1 2th, 1769, between the

iflands of Surey and Hammerfefl,

in Lapland, in the latitude of yc 40', between the

hours of 6 and 9 p. m. the thermometer flood in

the open air at 27, in the fea at the furface 36,
and in three feveral depths, from 87 to 78 fathoms

at the bottom, as often tried, at 39.

May 17th, in nearly the fame place, the thermo-

meter having at noon flood in the open air at 44,
flood between 7 and 9 p. m. at 38, at the furface

37 j and at the bottom in the depths of 86 and 90
fathoms, having been twice tried, at 39.

May 22d, in lat. 70° 32', between the ifland of

Hammerfefl and the main land of Finmark, about

7 P- m -
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7 p. in. the thermometer flood at 40, in the open
air, in the fea at the furface at 37 ; and at the bot-

tom in 80 fathoms depth, at 39.

June 29th in the afternoon, between the ifland of

Maggeroe and the main land of Lapland, in lat.

70° 54', the thermometer flood in the open air at

47 in the fea, at the furface at 44, and in 98 fathoms
water, at the ground at 40.

July 7th at fea, about 6 leagues diftance from the

ifland of Tromfound, in the lat. of 70° 45', the

thermometer in die open air at 46, in the fea at

the furface 46, and at the bottom 70 fathoms deep

44.

July 8-th, in lat. 6S® 43', at the diflance of 12 or

14 leagues from the ifland of Lofoot, in the province

of Norland, the thermometer flood in the open air

at 46, in the fea at the furface 47, 260 fathoms

below the furface, but not at the bottom, at 52 : and

100 fathoms below the furface at 46.

July 9th, in lat. 65° 25^ the thermometer in the

open air at 48, in the fea at the furface 48 — 210

fathoms deep upon the ground at 48:. and 100

fathoms below the furface at 46. N. B. The fhip

was then by reckoning about 20 or 25 leagues from

the neareft part of Norway.

July 10th, in lat. 64° 40', about 30 leagues from

the coaft of Norway, the thermometer in the open

air, and in the fea at the furface at 52, at the ground

in 1 41 fathom water, at 46 and 75 fathoms below

the furface at 45.
The foregoing thermometrical experiments, made

in deep water, were effeded by means of a tin

cyiiader, containing a large quart, with an apparatus

therein.
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therein, To contrived, as to keep the thermometer

ftanding upright in the middle thereof, without touch-

ing its Tides : thus enclofed in a cafe, filled with

water from along-fide, and covered with a cap, fo

as to be perfectly water-tight, I funk it with the

deep-fea founding-lead ; letting it hang juft clear of

the ground for the fpaceof half an hour, and then had

it hauled up as brifkly as poffible, and the cafe being

inftantly opened, I infpedted the thermometer. I

found the inconvenience however of making the ex-

periment in this way, becaule of the length of time

thereto neceflary ; wherefore I made a very lraall

hole in each end of the cylinder, whereby to let the

water in and the air out, and fent it down empty,

to the end that it might fill as far below the furface

as poftible, buffering it however always to hang a few
minutes, that it might furely be full before I caufed

the boat’s crew to begin hauling it up. The lead,

with this apparatus fattened to the line a little above

it, funk 260 fathoms in 3 f minutes, and was hauled

up in 13 f .

During my ftay in Lapland, I made all the enquiry

poflible as to the exiftence of the aquatic animals,

Called Kraakens, whofe dimenfions (according to

Pontoppiaan) appear to me to be far beyond the

fcale of nature
;
but I nevdr met with any perfon

who had either talked with, or heard of, any one

living, who had feen any fuch monfters
; on the con-

trary, the moft intelligent faid, they believed fuch

never exifted otherwife than in imagination. But

with regard to the StoorWorms (which I have oftener

heard called Sea Worms by the Norwegians), thofe

who totally dilcredited the exiftence of the Kraakens

Vol. LX. G told
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told me, they believed them really to exitt : and a

few days before I left the North Cape, the Danilh

miffionary of Porfanger dittridt did me the favour,

clofely to interrogate the matter of a Norwegian veflel,

who appeared to me to be by much the mott know-
ing man in his ttation 1 had met with in Lapland,

as to thofe ftupendous worms, as they are called. He
faid, that about fix years before, he had fcen three

of them at once oft Bergen, floating upon the fur-

face of the fea, twelve parts of the back of the

largett appearing above water; each part being in

length about fix feet, with the intervals of the lame

length, fo that upon the whole he judged the animal

could not be lefs than twenty-five fathoms long, and

about one in thicknels. He did not pretend to af-

certain the dimenfions of the other two, further than

their being fmaller than the one thus imperfectly

defcribed, and added, that four years before he faw

thofe laft, he had (near the fame coaft) feen a large

one, but could fay nothing particular as to its lize.

What degree of credit is due to this man’s account,

I lubmit to the judgement of the learned Society.

After much enquiry, 1 could learn nothing fatisf-

fadtory touching the famous Whirlpool (called by

the Norwegians and Dutch the Maal Stroom) lying

between the iflands of Lofoot, until I met with this

intelligent perfon, who gave me fome account thereof,

in fubftance as follows ;
viz. That at high water it

is perfedlly fmooth and fafe to pals over; but as the

tide, either ebb or flood, gathers flrength, it becomes

in proportion exceedingly agitated and dangerous,

which extreme agitation and whirling, I prefume,

mutt be owing to the unevennefs of the rocky bottom,

over
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over which the current rolls with vaft rapidity, be-

ing confined in a narrow paflage
j
lor this Norwegian

told me, that at very low water, fharp pointed rocks,,

reaching then above the furface, have been Teen be-

tween the illands above-mentioned. No wonder
then, that fuch vefiels may have been turned upfide

down, as may have been drawn by the tide, in its

moft rapid ftate, into this gulph. The fimple agi-

tation of the water would l'ufficiently account indeed

for the lofs of open boats. Imperfedt as it is, in

my humble opinion, this account, if true, which I

believe it to be, unravels in fome meafure, the

myftery of the Norwegian whirlpool 3 which I how-
ever regret, not having myfelf, confiftently with my
orders, had it in my power minutely to examine.

The foregoing is, with great deference and refpedf,.

prefented, by the Royal Society’s

Moft humble

and moft obedient fervant,

Cha. Douglas.O

N. B. The thermometrical experiments in queftiom

were made at the fuggeftion of Mr. Wilfon,,

Profefi'or of Aftronomy at Glafgow, with a ther-

mometer of his making.

G 2 O B S E R-
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)BSERVATIONS of the TEMPERATURE of the WEATHER,
Taken on board his Majefty’s Ship the Emerald, in LAPLAND,

with a Thermometer upon Fahrenheit’s Scale, Anno 1769.

South Eaft of Maggeroe Illand, In Haihmerfoft Harbour

in Lat. yi°oo'. At Sea, in Lat. yo° 40 '.

April May

ours 25 26 2 7 28 29 3°
t

I 2 3 4 5 6 7 8 9 10 I I I 2 1 3 •4 l S 16 17 18 »9 20 2 I 22 23 24 25 26 27

i.w . 4-8 47 +5 49 5 i 49 40 24 24 2 4 23 3° 3 * 34 30 44 4 i 34 38 42 32 34 44 44 44 42 44 48 32 39 38 39 39

39 23 2 5 3° 52

46 48 2 2 27 31 42 38

47 44 48 49 38 29 29 30 39

36 z 5 23 26 28 29 38 40 39 4° 42 46

44 43 47 23 22 25 50 32 4c
I 2

'

42 4=

45 47 47 3 2 22 28 29 27 38 40 42

38 44 2 4 40

41 4 1 46 46 3 1 29 ‘9 28 36 39

) +0 28 21 16 24 26 37 3° 44 44 4 1

39 37 37 27 20 l 5 26 28 39

,

58 40 39 l 9 3° 3
"
30 38 38 40 4°

\m . 37 36 33 36 46 42 4°

38 38 32 42

39 48 28 28 25 2 7 4°

39 20 2 2 38 it 39 38 42 40

38 39 39 2 5
2 I 20 38 38 3 1

4° 48

4° 4 i 40 26 26 22 23 26 29 3° 3 ' 42 4°

4 ' 28 15 24 28 39 34
? O“ 4C 4C

41 41 24 29 36 4° 33 t 2 34 ^9 39

4 .' 46 45 45 - 26
i

24 z 5 28 3° 32 4° i 2 3 > 35 14 4°

) 44 22 2 5 25 26 32 46 V 1 42 32 38

47 44 48 48 49 47 25 28 3° 3° 34 33 I 2 32 47 46 5° 3 (
,

k 5° 4 49 24 24 3C- 3 2 _> - 58 4 1 44 33 44- 45 44 39 3 2 .
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VII. Dc modo marmoris ctlbi producer!di,

Dijjertatio epijlolaris Domino Maty, So-

cietalis Regiae Londinenlis Secretariat

cmElore R. E. Rafpe, Serenijj'. HafT.

Landgravio a Conftliis, S. Reg. Sodali .

Head Feb. 8 . ECENT I haeret memoria & Socie-
l ? '°'

tatis Regiae me cooptantis col locatum

beneficium, & promiffum ea occafione a me datum,

jne de modo marmoris albi producendi, ubicunque

natura materiem praebuerit, tecum collocuturum.

Digna certe res, quae docftorum hominum fubji-

ciatur examini & a peritis in artium vertatur com-
modum.

Obiervavit ab aliquo inde tempore Rev. Abbas
Vegni, fundi vel dominus vel pofteflor, thermarum

S. Philippi fontes ad Radicofanum in Etruria htos, ad

viam, qua Florentia Romam itur. Vidit i°, de colle

parum edito, & qui totus ex marmore candido com-
pofitus videtur, diverfis rivulis defluentes. 2°, Sulphure

abundare didicit ex floribus fulphuris aquae innatan-

tibus j & de virtute medica quaedam ni fallor legifie

me memini in Targioni Tozzetti itinere litterario per

Tofcanam inftituto. Quod vero magis ad rem eft,

vidit, 3°,frequentiorem deponentes tophum candidum
atque nitentem eoque uti rivulorum & canalium la-

2 te.ra
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tera ita quaelibet his injedta corpora dura incruftante?’,

& fie quidem ut tophus ille exadtiffime impreffam
fervet imaginem & formam incruftatorum corporum,

fi feliciter rumpi .contingat. Rivulis autem iftis aut

topho cumulato aut alio cafu obturatis exundare,

4
0

,
vidit aquas, & quem ante in ipfis canalibus de-

pofuerant tophum jam deponere in quocunque novo
altiore jam defluant alveo.

Ea omnia viro ingenio potenti duplicem moverunt
fufpicionem, felicem utramque; primam, totum iftum

thermarum collem non elfe nift fucceflive ab aquis

exundantibus cumulatam molem tophi hujus candidi

atque nitentis, nam natura exadtiffime conveniunt,

praeter quod tophus noviter depofitus aliquantum

mollior effe foleat interiore collis lapide
; alteram,

tophi iftius praecipitationem artibus infervire poffie,

li formis capiatur.

Felices dixi hafce viri conjedturas, & tales revera

dici merentur. Quod ad primam enim, ea mirum
quam belle, non ex ingenio, fed fadlo petitam, ra-

tionem reddat originis collis non folum Radicofa-

nenlis, verum etiam, quod mihi addere liceat,

originis lapidicinarum Marmoris candidi.

lllae nunquam occurrunt in montibus flratorum

regulam fervantibus, fed qui toti conftant ex rudi, in-

formi, indigeftoque folido faxo, nullum plantarum

aut animalium marinorum continente veftigium, ex

fucceffiva appofitione facillime explicando, non con-

veniente cum reliquis hucufque de origine montium
datis hypothefibus. Pleraeque etiam marmoris can-

didi fpecies per cryllallilationem quandam coaluiffie

cuilibet infpedtanti videntur ; & quae inclula mar-

moris faxis folidis nonnunquam cum hominum flu-

pore
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pore inventa fuere ferramenta arte fa<5Va, clavi, cunei,

dolabrae, mallei caedendis aut poliendis lapidibus

infervientia, ea jam non lapidum quandam vegeta-

tionem aeqnivocarr, qualis Tournefortio, Baglivio

credo etiam Stenoni animo haerebat, produnt, fed

quod res ell faxi olim fluiditatem 5c fucceffivam ap-

pofitionem.

Raro naturam in fado deprehendere licet. Semel
deprehcnlam alteram Protea non dimittamus, ante-

quam 6c de aliis fuis operibas refponfr. dederit. In

memoriam igitur tibi revoces velim mcntes ala-

baftriferos, gypfeos, tophaceofque. Qujdni 5c hos

a fontibus olim exundantibus 8c tophum, pro mole-
cularum natura diverfum, deponentibus originem

habuifte ftatuamus ? Natura, quae marmoris candidi

faxis in permuitis fimiles creavit, tantum abed; ut

iinpediat, ut magis ipfa eandem originem illis efle in-

dicet, quam Radicoiani tophis efte confefta eft.

Vidi egomet complures alabaftri 5c gypb fodinas,

Ofterodae ad fauces Hercyniae, Ronnebergae prope

Hannoveram, Weentzae in praefedura Lanenftei-

nenfi 8c Morfihae in ripa Fuldae aliquot lapidibus

Cafiellis diftante loco. Nullum unquam in his re-

gulae ftratorum aut corporum marinorum veftigium.

Fluxifle vero materiem 5c irriguilTe omne mihi prae-

dicabat faxum ; imo, quod ipfum majorem cum
Tophis 5c aquis Radicofanenfibus indicat fimili-

tudinem, pleraeque alabaftri 8c gypft fpecies, cum
calcinantur, fulphur odore produnt, quod nativum

5c pellucidum ineft gipfi minerae Weentzeenfi, ex

micis 5c lamellis glaciei Mariae candidifiimis com-
pofitae.

Vol. LX. • H ' QuodH
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Quod ad montcs tophaceos attinet, i!Ii per omnes
provincias calce abundantes occurrere folent, frequen-

tiores prope Gottingarn Sc Jenam Sc ubicunque aquae

tophum deponunt. Nec in his ullum dratorum aut

corporum marinorum veftigium ; faepiflime autem

illis inclufae leguntur plantarum terredrium imagines

Sc concharum fluviatilium tedae. Quanlt maxime
memorabilem hujufmodi collem, Sc abique Radico-

fanenfis autoritate, reliquorum fimilium originem pro-

dentern mihi indicavit excellentifdmus liber Baro

de Waitz, Sereniflimi Haffiarum Landgravii a Con-
filiis intimis. Situs is ed in comitatu Schaumbur-

gend, Sc habet fontem incrudantem de vertice de-

fluentem ;
intra hominum vero memoriam altitudini

ejus aliquid adjedlum ex certiffimis geometrarum

obfervationibus Sc accolarum tedimoniis condat, oc-

cultavit etenim turn’s cujufdam haud procul didantis

cufpidem, olim geometris in vicina planitie con-

ditutis confpicuam, Sc proinde pro objedlo fixo atque

condante ufitatam, cum chartam regionis geogra-

phicam delinearent aliquo abhinc tempore ad vetercs

menfuras exadtam Sc emendatam.

Hifce novis montibus fuo Sc optimo quidem jure

jungo, quos ad mare Cafpium, prope antiquiffimam

Perfarum urbem Baku, a fe vifos defcripferunt Kaemp-
fer in Amoenitatum exoticarum fafciculo, N. p. 280.

Sc 282. Sc D. Lerche in Itinerario recentiflime edito

in Bufchingii colledtionis geographicae, quam ver-

nacula lingua Geographifehes Magazin infcripfit.

tomo hi. Quos Lerchius nodra memoria vidit ali-

quot dierum itinere ab urbe fupradidta didant, fiti ad

pagum Nawagi, Sc tradtu plus quam quindecim wer-

darum
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ftarum currunt. Lerchii autem verbis, cbm quibus

Kaempferiana in praecipuis confpirant, defcribam :

44 Hie vidi, inquit, montium crefcentium miraculum.
“ Proximi viae altitudine vix cafam rufticam, remo-
44 tiores turrern aequabant. Coiore funt cinereo,
44 fteriles, fine ullo gramine inhofpitales, figura coni-
44 formi. Solum limus falfus. In vertice fons aquae
44 falfae, paludofae, turbidae, nonnunquam quaft
44 ebullientis atque exundantis, quo fadlo fedimen-
44 turn vertici appofitum ficcatur Sc continuo altiores

“ reddit. Fontibus igitur hifee perpetuo mananti-
44 bus hofee etiam colles annua Sc perpetua habere
44 incrementa in aperto eft. Vidi tamen nonnullos
44 plane exliccatos confpicuae altitudinis in vicinia

44 aliorum noviter ortorum vertice adhuc aquofo Sc
44 exundante. His veftigia caprarum fylveftrium fale

44 alledtarum frequentiftime imprefla vifuntur. Ac-
44 cepi poftea autumnali Sc brumali tempore, quo
44 pluviae abundant, largius Sc copiolius defluere.

44 Tribus etiam a via lapidibus diftans montium
44 jugum vidi, de quo limus ifte falfus per latum
44 terrae tradhim decurrebat. Metu infidi foli atque
44 nimis paludoft territus propius accedere non fum
44 aufus ; altiorum etiam montium vertices pro-
44 fundiffimos nunciabant fontes.

5 ’

Flaec fufficiant ad illuftrandam Vegriii ex thermis

Radicofanenfibus dedudlam conjeifturam a me latius

Sc de diverforum aliorum in continenti montium
nova origine expofttam quae faclis Sc obferva-

tionibus fundata mihi quidem divinam illam medi-

orum naturae ftmplicitatem, ejufque in hifee mediis

divitias novis arguments firmare, imo hand fpernen-

dum hiftoriae naturalis, Sc ejus quod aliquot abhinc

FI 2 annis



C 52 3
arm's Societati Regiae infcripfi, fpeciminis de novis

inlulis & montibus augmentum videtur.

Venio ad ufum, quem tophi Radicofanenfts

praecipitati Abbati Vegnio promittere videbatur, &
re vera praeftitit. Tam profperum vero fuccefllim

habuere prima ab illo inftituta experimenta, ut ofH—

cinam hujus generis tophaceorum operum ad thermas

S. Philippi fuis fumtibus aperuit, jam laete florentem.

Formis operum variorum lculptilium e gypfo con-

fedis, iilque vernice probe faturatis atque oleo aut

alia pinguedine fubtili illitis, in thermarum alveos

impofitis, colligunt tophum, intra fex dierum

fpatium ad craffitiem duarum linearum accrefcentem,

quae ad minora opera fufBcit ; 6c fic hunt anaglypha

ieu proftypa (bas-reliefs), tabulae, medalliones, por-

tarum, feneftrarum, caminorum poftes atque orna-

menta architecftonica, quae fi elegantioris operis

formae adhibitae fuerint praeftantium iculptorum celo

fa<fta 6c ex puriffimo marmore Carrarienli eLborata

videntur. Minori pretio venire, quam quae ex mar-

more hunt & gratiffimam ornamentorum architecfto-

nicorum 6c fculptilium materiem praebere pronum
eft indicatu 6c quilibet videt apud quem fculpturas

fuus conftat honos, Ipfe in collecftionibus meis be-

neficio Langhanfiii architedti Wratiflavienfis, aliquot

abhinc menfibus ex Italia reducis, pollideo hujuf-

modi tophaceum Radicofanenfem medallionem, ger-
TRVDIS. FLAN' DERENSIS. DVCISSAE. LOTH. ET
m archion issae. qui nitore 6c elegantia fculptoris

eximii manum, 6c pelluciditate, colore candido cereo,

granique fubtilitate 6c cum acidis effervefcentia*

optimum marmor Carrarienfe mentitur. Nil igitur

moror, quam non vidi medallionum Lotharingiae

6c
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& Etruriae Ducum feriem Imperatori, cum Italians

perluftraret, oblatam.

Supereft ut in ufus noftros convertamus inventum
in fe eximium, quod ubique mihi quidem fieri

pofie videtur, ubi in cavernis aut metallifodinis fta-

la&itae generantur, aut fontes, thermae & acidulae

fluunt, tophum duriorem eumque candidi aut grati

coloris deponentes.

Mifi in propinquam Hercyniarn nonnullas me-
dallionum formas, ut in cavernis Baumanniana &
Schartzfeldenfi flaladlitis candidi, rigentem undam
deftillantibus, fubjiciantur. Mififfem in thermas Ca-
rolinas Bohaemicas, quae tophos varios, pififormes

candidos, alios grani lubtilitate marmori fimiles eof-

que frequentes deponunt in canalium alveis, fed de-

erat cui committerem. An in Hercynia experimen-

tum fucceflerit alio tempore fcies. Et quidni in ipfo

imperio Britannico, per omnes terrarum partes late

patente, omniumque jam bonarum artiutn alma

matre, tuis & Sccietatis Regiae aufpiciis eadem ex

-

perimenta fiant ?

Vale, ut literis, & amicis vivas ; meque & mea
ftudia Sccietati Regiae commendare perge. Dabam
CalTellis, loOdtobris, 1769.

VIII. Ac-
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Received November 28, 1769.

Vlir. Accoimt of a very remarkable young

Mufecian. In a Letter from the Ho-
nourable Dailies Barrington, F. R. S. to

Mathew Maty, M. D. Sec. R. S.

S I R,

Read Feb. 15, TF I was to fend you a well attefted ac-

| count of a boy who meafured feven

feet in height, when he was not more than eight

years of age, it might be confidered as not unde-

ferving the notice of the Royal Society.

The inftance which 1 now defire you will com-'
municate to that learned body, of as early an ex-

ertion of moft extraordinary mufical talents, feems

perhaps equally to claim their attention.

Joannes Chryfoftomus Wolfgangus Theophilus

Mozart, was born at Saltzbourg in Bavaria, on the

17th of January, 1756 *.

* I here fubjoin a copy of the tranflation from the regifter at

Saltzbourg, as it was procured from his excellence Count Haflang,

envoy extraordinary and minifter plenipotentiary of the electors

of Bavaria and Palatine :

I have
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I have been informed by a rnofl able mufician

and compofer, that he frequently favv him at

Vienna, when he was little more than four years

old.

By this time he not only was capable of executing

leffons on his favourite instrument the harpfichord,

but compofed fome in an eafy ftile and tafte, which
were much approved of.

His extraordinary mufical talents foon reached the

ears of the prefent emprefs dowager, who ufed to

place him upon her knees whilst he played on the

harpfichord.

This notice taken of him by fo great a perfonage,

together with a certain confcioufnefs of his mofl An-

gular abilities, had much emboldened the little mu-
sician. Being therefore the next year at one of the

German courts, where the elector encouraged him,

by faying, that he had nothing to fear from his au-

“ I, the under-written, certify, that in the year 1756, the 17th
“ of January, at eight o’clock in the evening, was born Joannes
“ Chryfoftomus Wolfgangus Theophilus, fon of Mr. Leopold
“ Mozart, organift of his highnefs the prince of Saltzbourg,

“ and of Maria Ann his lawful wife (whofe maiden name was
“ Pertlin), and chriftened the day following, at ten o’clock in

“ the morning, at the prince’s cathedral church here; his god-
“ father being Gottliel Pergmayr, merchant in this city. In
“ truth whereof, I have taken this certificate from the parochial

“ regifter of chriftenings, and under the ufual feal, figned the

“ the fame with my own hand.

Saltzbourg, « Leopald Comprecht,
Jan. 3, 1769.

“ Chaplain to his Highnefs in this city.”

guft
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guft prefence ; little Mozart immediately fat down
with great confidence to his harpfichord, inform-
ing his highnefs, that he had played before the

emprefs.

At fevcn years of age his father carried him to

Paris, where he fo diftinguilhed himfelf by his com-
p-olitrons, that an engraving was made of him.

The father and filler who are introduced in this

print, are exceffively like their portraits, as is alfo

little Mozart, who, is ftiled “ Compofiteur et Maitre
“ de Mufique, age de lept a ns.”

After the name of the engraver, follows the date,

which is in 1764; Mozart was therefore at this time

in the eighth year of his age.

Upon leaving Paris, he came over to England,

where he continued more than a year. As during

this time I was witnefs of his moll extraordinary

abilities as a mufician, both at fome publick concerts,

and likewife by having been alone with him for a

conliderable time at his father’s houfe
;

I fend you

the following account, amazing and incredible al-

moft as it may appear.

I carried to him a manufeript duet, which was

compofed by an Englifn gentleman to fome favourite

words in Metaftafio’s opera of Demofoonte.

The whole fcore was in five parts, viz. accom-

paniments for a firft and fecond violin, the two
vocal parts, and a bafe.

I fhall here likewife mention, that the parts for

the firft and fecond voice were written in what the

Italians flile the Contralto cleff ; the reafon for taking

notice of which particular will appear hereafter.

2 My
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My intention in carrying with me this rnanufcript

compofition, was to have an irrefragable proof of

his abilites, as a player at fight, it being abfolutely

impofiible that he could have ever feen the mufic

before.

The fcore was no fooner put upon his defk, than

he began to play the fymphony in a moft maderlv

manner, as well as in the time and fiile which cor-

refponded with the intention of the compofer.

I mention this circumftance, becaufe the greated

maders often fail in thefe particulars on the firft

trial.

The fymphony ended, he took the upper part,

leaving the under one to his father.

His voice in the tone of it was thin and infantine,

but nothing could exceed the maderly manner in

which be fung.

His father,, who took the under part in this duet,

was once or twice out, though the paflages were not

more difficult than thofe in the upper one ;
on which

occcalions thefon looked back with fome anger, point-

ing out to him his mifiakes, and fetting him right.

He not only however did complete judice to the

duet, by finging his own part in the trued tafte, and

with the greated preciiion : he alfo threw in the

accompaniments of the two violins, wherever they

were mod neceflary, and produced the bell effects.

It is well known that none but the mod capital

muficians are capable of accompanying in this lupe-

rior dile.

As many of thofe who may be prefent, when this

letter may have the honour of being read before

the fociety, may not podibly be acquainted with

Vol. LX. I the
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the difficulty of playing thus from a mufical fcore, I

will endeavour to explain it by the moft ftmilar

comparifon I can think of.

I muft at the fame time admit that the illuf-

tration will fail in one particular, as the voice in

reading cannot comprehend more than what is

contained in a fmgle line. I muft fuppofe, however,

that the reader’s eye, by habit and quicknefs, may
take in other lines, though the voice cannot articulate

them, as the muftcian accompanies the words of an

air by his harpfichord.

Let it be imagined, therefore, that a child of eight

years old was directed to read five lines * at once,

in four
-f*

of which the letters of the alphabet were

to have different powers.

For example, in the firft line A, to have its com-

mon powers.

In the fecond that of B.

In the third of C.

In the fourth of D.

Let it be conceived alfo, that the lines fo compofed

of characters, with different powers, are not ranged

* By this I mean.

The two parts for the violins.

The upper part for the voice.

The words fet to mulic.

And laftly, tne'bafe.

f By this I mean,

The violin parts in ^he common treble cleff.

The upper part for the voice in the contralto cleff as before-

mentioned.

The words in common chara&ers.

And the bafe in its common cleff.

fo
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fo as to be read at all times one exactly under the

other, but often in a defultory manner.

Suppofe then, a capital fpeech in Shakefpeare* never

feen before, and yet read by a child of eight years old,

with all the pathetic energy of a Garrick.

Let it be conceived likewife, that the fame child is

reading, with a glance of his eye, three different com-
ments on this fpeech tending to its iiluffration ; and
that one comment is written in Greek, the fecond

in Hebrew, and the third in Etrufcan characters.

Let it be alfo fuppofed, that by different figns he
could point out which comment is moff material

upon every word ; and fometimes that perhaps all

three are fo, at others only two of them.

When all this is conceived, it will convey fome
idea of what this boy was capable of, in finging fuch

a duet at fight in a mafterly manner from the fcore,

throwing in at the fame time all its proper accom-
paniments.

When he had finilhed the duet, he exprefied

himfelf highly in its approbation, afking with fome
eagernefs whether I had brought any more fuch

mufic.

Having been informed, however, that he was
often vifited with mufical ideas, to which, even in

the midft of the night, he would give utterance on
his harpfichord ; I told his father that I fhould be

glad to hear fome of his extemporary compofitions.

The father fhook his head at this, faying, that it

depended entirely upon his being as it were mufically

* The words in Metafrafio’s duet, which little Mozart fung,

are very pathetic.

I 2 infpired.
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infpired, but that I might a(k him whether he was
in humour for fuch a com poll tion.

Happening to know that little Mozart was much
taken notice of by Manzoli, the famous linger, who
came over to England in 1764, I faid to the bov r

that 1 fhould be glad to hear an extemporary Love
Song, fuch as his friend Manzoli might choofe in an

opera.

The hoy on this (who continued to fit at his

harplichord) looked back with much archnefs, and.

immediately began five or fix lines of a jargon reci-

tative proper to introduce a love fong.

He then played a fymphony which might corre-

fpond with an air compofed to the lingle word,.

Ajfetto.

It had a firft and fecond part, which, together with

the fymphonies, was of the length that opera longs

generally laft : if this extemporary compofition was

not amazingly capital, yet it was really above medio-

crity, and (hewed moft extraordinary rendinefs of

invention.

Finding that he was in humour, and as it were

infpired, I then defired him to compofe a Song of-

Rnge, fuch as might be proper for the opera ftage.

The boy again looked back with much archnefs,

and began five or fix lines of a jargon recitative

proper to precede a Song of Anger.

This lalted alfo about the fame time with the Song

of Love ;
and in the middle of it, he had worked

himlelf up to fuch a pitch, that he beat his harpfi-

chord like a perfon poilefTed, rifing lbmetimes in his

chair.

2 The
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The word he pitched upon for this fecond extem-

porary compofition was, Pcrfido.

After this he played a difficult leffon, which

he had finiffied a day or two before *: his execution

was amazing, confidering that his little fingers could

fcarcely reach a fifth on the harpfichord.

His afionifking readinefs, however, did not arife

merely from great pradice ; he had a thorough

knowledge of the fundamental principles of compo-
fition, as, upon producing a treble, he immediately

wrote a bale under it, which, when tried, had a very

good effed.

He was alfo a great mafier of modulation, and his

tranfitions from one key to another were exceffively

natural and judicious he pradifed in this manner
for a confiderable time with an handkerchief over

the keys of the harpfichord.

The fadls which 1 have been mentioning I was
myfelf an eye witnefs of; to which I muff: add, that

1 have been informed by two or three able mufi-

cians, when Bach the celebrated compofer had be-

gun a fugue and left off abruptly, that little Mozart

* He publifhed fix fonatas for the harpfichord, with an ac-

companiment for the violin, or German flute, which are fold

by R.Bremner, in the Strand, and are intituled, Oeuvre Troifmc .

He is faid in the title page to have been only eight years of
age when he compofed tiiefe fonatas.

The dedication is to the Queen, and is dated at London,.

January 8, 17,65.

He fubfcribes himfelf, “ tres humble, et tres obeiifant petit.

M fervitcur.”

Thefe leflbns are compofed in a very'original fiile, and fome

of them are mafic rly.

hath.
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hath immediately taken it up, and worked it after a

moft mafterly manner.

Witnefs as 1 was myfelf of moft of thefe extra-

ordinary fads, I muft own that I could not help fuf-

peding his father impofed with regard to the real

age of the boy, though he had not only a moft
childifh appearance, but likewife had all the adions

of that ftage of life.

For example, whilft he was playing to me, a fa-

vourite cat came in, upon which he immediately

left his harpfichord, nor could we bring him back

for a confiderable time.

He would alfo fometimes run about the room with

2 ftick between his legs by way of horfe.

I found likewife that moft of the London mufi-

cians were of the fame opinion with regard to his

age, not believing it pofiible that a child of fo tender

years could furpafs moft of the mafters in that

fcience.

I have therefore for a confiderable time made the

beft inquiries I was able from fome of the German
muficians refident in London, but could never receive

any further information than that he was born near

Saltzbourg, till I was fo fortunate as to procure an

extrad from the regifter of that place, through his

excellence count Haflang.

It appears from this extrad, that Mozart’s father

did not impofe with regard to his age when he was

in England, for it was in June, 1765, »that I was

witnefs to what I have above related, when the boy

was only eight years and five months old.

I have made frequent inquiries with regard to this

very extraordinary genius fince he left England, and

was

I
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was told lad dimmer, that he was then at Saltz-

bourg, where he had cornpofed feveral oratorios,

which were much admired.

I am alfo informed, that the prince of Saltzbourg,

not crediting that fuch mafterly
compofitions were

really thofe of a child, fhut him up for a week,

during which lie was not permitted to fee any one,

and was left only with mufic paper, and the words of

an oratorio.

During this ftiort time he cornpofed a very capital

oratorio, which was moft highly approved of upon

being performed.

Having ftated the above mentioned proofs of

Mozart’s genius, when of almoft an infantine age,

it may not be improper perhaps to compare them
with what hath been well attefted with regard to

other inftances of the fame fort.

Amongft thefe, John Barratier hath been moft:

particularly diftinguifhed, who is faid to have un-

derftood Latin when he was but four years old,

Hebrew when fix, and three other languages at the

age of nine.

This fame prodigy of philological learning alfo

tranflated the travels of Rabbi Benjamin when eleven

*
years old, accompanying his verfion with notes and

difiertations. Before his death, which happened

under the age of twenty, Barratier feems to have

aftonifhed Germany with his amazing extent of. learn-

ing; and it need not be faid, that its increafe in fuch a

foil, from year to year, is commonly amazing.

Mozart, however, is not now much more than

thirteen years of age, and it is not therefore neceftary

to carry my comparifon further.

The
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The Rev. Mr. Manwaring (in his Memoirs of
Handel') hath given us a ftill more appofite instance,

• and in the fame Tcience.

This great muGcian began to play on the clavi-

chord when he was but feven years of age, and is

faid to have compofed fome church fervices when he

was only nine years old, as alfo the opera of Al-

naeria, when he did not exceed fourteen.

Mr. Manwaring likewife mentions that Handel,

when very young, was ftruck fometitnes whilft in

bed with mufical ideas, and that, like Mozart, he

ufed to try their effedt immediately on a ipinnet,

which was in his bedchamber. •

I am the more glad to ftate this fhort comparifon

between thefe two early prodigies in mu lie, as it may
be hoped that little Mozart may poilibly attain to

the fame advanced years as Handel, contrary to the

common obfervation that luch ingeina prcecocia are

generally fhort lived.

I think I may fay without prejudice to the memory
of this great compofer, that the icale mod clearly

preponderates on the tide of Mozart in this com-
parifon, as 1 have already ftated that lie was a com-
pofer when he did not much exceed the age of four.

His extemporary compofitions alfo, of which I was

a witnefs, prove his genius and invention to have

been moft aftonifhing leaft however I fhould in-

infenfiblv become too ftrongly his panegyrift, per-

mit me to fubferibe myfelf. Sir,

Your moll: faithful

humble fervant,

Daines Barrington.

IX. A
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IX. A Determination of the exaSl Moments

of Time when the Planet Venus was at

external and internal ContaSl with the

Suns Limb) in the Iranfits of June 6tht

1761, and June 3 d> 1769,

By Samuel Dunn.

Read Feb. 22,T N the year 1761, I preferred to the

JL Royal Society an obfervation which 1

made of the external and internal contads of the

planet Venus with the fun’s limb, containing feveraf

unexpeded phenomena in thofe contads, which
were fufficient to render them uncertain feveral

leconds of time. In that paper I took no notice of

.that lucid annulus which alfo appeared to me to ex-

tend outwards from the circumference of Venus to

the breadth of about 5 feconds of a degree, but was
particular in defcribing a certain narrow waterilh pen-

umbra near the limb of Venus, which feemed not

to exceed a tenth or twelfth part of the breadth of

the lucid annulus, becauie it appeared to me of a

hazy and indiftind colour, and extended itfelf to-

wards the limb of the fun as the planet approached

it, growing more and more dark and broad, fo that

before Venus’s real limb feemed t© be atcontad with

the fun’s limb internally, the thread of light was
Vol. LX. K broken.
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broken, though faintly. Another circumftancc was,

that the limb of Venus, near the point of contact,

left its circular form. But the inftant of time when
the thread of light was broken being the objedt in

view, I omitted a detail of thofe particulars.

In the late tranfit, June 3d, 1769 ,

1

carefully ob-

ferved feveral circumftances attending that pheno-
menon, which feem to me abfolutely neceflary to

be attended to, in order to the exadt determination

of the time when the internal contadt happened 3 a

particular account of them is as follows
3

viz. _

Receiving an invitation from the prefent Aftronomer

Royal to be at the Royal Obfervatory at Greenwich,

at the time of the late tranfit, I determined to be

there, rather than any where elfe, thinking that the

experience which I had had of the former tranfit

would enable me to make fuch an obfervation as

might be acceptable to poflerity.

The time came, and the weather proved favour-

able for making that obfervation, with all the exadt-

nefs that could be wifhed for or defired. Several

hours before the tranfit, having a very diftindt idea

of the circumftances which appeared in forming the

internal contact of Venus with the fun’s limb, June

6, 1761, and being almoft certain fomething of the

fame kind would now happen, I drew out fmnll cir-

cular diagrams, reprefenting Venus at feveral near

diftances within the fun’s difc, with the like obfcu-

rity near the point of contadt as I had obferved in

the tranfit of 1761, and requeued Mr. Hirft, Mr*
Dollond, and Mr. Nairne, who were likewife to

obferve, to ufe their utmcft endeavours for de-

termining whether any fach impediment occurred

or
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or not ;
and if it did, to note the- circumftanees

of it.

The clocks to be obferved by, were fet by the

Aflronomer Royal, but we were not acquainted with

the time they were too faff or flow ; and the tele-

fcope which I obferved with was an excellent achro-

matic telefcope, magnifying 140 times, inverting the

obie£l, and made by Mr. Dollond.

The telefcope being properly adjufled, and having

a moll clear and diffindt fight of the fun’s limb

where the external contadl was expe&ed to happen
;

at ii h
56/ 32" per clock (which, reduced by the

Aflronomer Royal to apparent time, is y
h 10' 33"),

whilfl I was moving my eye gently along that part

of the fun’s limb where the contadl was expedted,

there appeared as though a kind of lucid wave of

tranfparent matter, of the colour of that part of the

lucid annulus (which afterwards appeared round

Venus), which was neareft to the limb of Venus,

and taking up the fpace of about a fifth part of a

minute of a degree along the fun’s edge, this lucid

wave feemed to flrike gently againfl the fun’s limb,

and in an inflant the little tremulous vibrations on
the fun’s limb were totally flopt, and that part of the

limb was rendered thereby a little obfcure. A fecond

and half of time after this, at th? fame place of the

fun’s limb, arofe, firfl gently, and then more vio-

lently, a ferment, or boiling, very different in colour

as well as magnitude, from the tremulous vibrations

at other parts of the fun’s limb, for it was darker

and much more violent, and at 1 i
h

56' 36" per

clock, or 7
h

1 o' 37" apparent time, this fermen->

tation was enlarged along the limb of the fun, and

K 2 the
*
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the limb of Venus was entering on the fun’s limb
as in Fig. 20. Tab. III.

My attention being at this time engaged in examin-
ing the place around the point of contaft, I endea-
voured to fee a kind of brown penumbra precede the

limb of Venus, but faw none j inftead thereof a

kind of whitifh light, at firft very faint, and after-

wards as it advanced on the fun’s difc becoming more
ftrong, preceded the limb of the planet

; which light

gradually diminifhed nearer to Venus, and formed a

narrow margin of lucid matter, whereby the limb
of the planet became a little ill defined. Almofi the

fame circumfiances happened in the exterior contadt

1761, but with this difference, the lucid border then

following, the limb of Venus was more clear and

tranfparent. I was the more particular in thefe cir-

cumftances, to be able to determine what differences

might arife from obfervations made with telefcopes

and eyes equally good, and conclude from the phe-

nomena, that two fuch obfervers, with but little ine-

equality in their judgments, might differ from each

other ten feconds of time. Before this contadt and

a little after it, I endeavoured to find a faint illumi-

nation on the exterior limb of Venus ; but could find

none, till the time of internal contadt drew near.

Another circumftaoce attending the phenomenon was

this j the limb of Venus which firft entered on the

fun’s difc appeared to be the arch of a very fmall

circle j but as the planet advanced onward on the

folar difc, that fame preceding part of Venus ap-

peared to enlarge and expand itfelf, and the fubfe-

quent part of Venus which was on the fun’s limb,

appeared as though it was the portion of a fmaller

circle
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circle j and thus the planet appeared to the time of

central ingrefs, at which time half the planet ap-

peared a lemi-ellipfis, the conjugate diameter form-
ing the notch in the fun’s limb. After the time of

central ingrefs, whilft the latter half of the planet

was pailing over the fun’s limb, the like appearances

occurred, fo that, although that circumference was
really concave to Venus’s centre, a little after the

central ingrefs, it appeared a little convex to that

centre, and fo the planet advanced, that part of it

which was neareft the fun’s limb appearing con-

traded, but enlarging itfelf a little farther on the

difc.

The planet being coniiderably pail the central

ingrefs, and being at broad black contad with the

fun’s limb, but of an irregular form on account of
the abovementioned circumftances, and it being hard

to judge what kind of contad would appear, I per-

ceived a very faint luminous crefcent exterior to the

limb of the fun; and nearly coinciding with the pre-

ceding limb of Venus continued over the fun’s limh.

See Fig. 23. This crefcent was very faint, but

Jieadily defined at certain fits and returns till y
h 28'

30'
' apparent time. When this crefcent being come

near to the limb of the fun, it vanifhed, and feemed
to fall in with a kind of confufed flight illumination

in the limb of the fun itfelf, where the internal con-

tad was to happen. At the fame time a kind of
partial and very faint illumination took place, both
a little without, and a little within the fun’s limb,

as well as in the limb itfelf, where the contad was
lo be, and a gentle ebullition or boiling arofe a little

without the fun’s limb on the limb of Venus, which
continued
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continued till the dark body of the planet was wholly
within the fun’s difc, or 29

' 28" apparent time,

when Venus’s circumference was not pafled coin-

ciding with the fun’s circumference above three or

four feconds of time. Whilft I was attentively view-

ing this, and judging it difficult to determine the

exaCt moment of circular contaCt, on account of the

circumftances defcribed, the ebullition or boiling be-

tween the limb of Venus and the fun became more
violent, and the partial illumination increafed

; and

at 7
11

29
' 38" I faw the planet as it were held to the

fun’s limb by a ligament formed of many black

cones, whole bafes flood on the limb of Venus and

their vertexes pointing to the limb of the fun. Thefe
cones put on various pofitions, and as Venus ad-

vanced they alternately contracted themfelves to-

wards the limb of Venus, and expanded themfelves

towards the fun’s limb, performing their undulations

always regularly and in the fame time, as the planet

advanced on the difc, till 29
'

48" apparent time.

At' the end of this interval, the agitation or fermen-

tation was exceeding violent, for the whole limb of

Venus would fometimes librate towards the limb of

the fun, and fometimes the limb of the fun would
turn convex in yielding towards Venus; but the

thread of light was not yet formed, for flill three

or four broad parts of the ligament never had yet

broke from the fun, and therefore the thread of

light was not yet formed. I carefully examined

the fides of thofe black cones connected with

the limb of the fun, and faw the fifliires or fpaces

between them to be filled with a fleady illumination,

of the colour of twilight compared with the light

of
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of the fun ; and whilft I was fteadily attending to

thefe circumftances, I faw the pure and genuine light

of the fun break in between fome of thofe fiffures

like fireaks of lightening, which made the partial

light become in two or three feconds of time, of

the fame colour as the light of the fun, yet flill the

undulating ligament though reduced was not broken.

And now,

In an inftant, the northern part of the divided liga-

ment withdraws itfelf from the fun’s limb about

half way towards Venus, and inftantly but gently

it returns and again unites the limbs of the fun and

Venus j inftantly after, another lefs northern part of

the ligament does the like, and then breaks off

again, and fo doth each part of the divided ligament,

till y
h 29' 51" apparent time, when the ends or

vertexes of the black cones between Venus and the

fun’s limb appear to be feparated from the fun’s

limb, retreating to that of Venus, and diffolving or

dying away like a drop of tinge thrown into water,

and now the thread of light becomes compleat.

The internal contact being paft, and Venus being

wholly on the fun, I examined the fpace furrounding

Venus, and faw fucli a lucid annulus around the

planet as appeared in 1761. The part of this an-

nulus next to the limb of Venus appeared a little

dufky, but much more clear than in 1761 (when
it appeared more confufed, and as a penumbra)

; but

that part of the annulus fartheft off from the cir-

cumference of Venus appeared to me a little tinged

with blue. The breadth of the annulus about five

or fix feconds.

5 Upon,
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Upon hearing a gentleman in the lower apartment

call out to be fliewed the atmofphere of Venus, I

now left my telefcope, went down (lairs to Mr.
Nairne and Mr. Dollond, and defired them to be

attentive at their telefcopes, and they would fee this

fhining annulus, which they attended to, and after

a little while faw it plainly, although for fome time

they could not perceive any fuch thing. Then the

other gentlemen prefent faw it, but not before me
nor them.

Thefe obfervations being made, I (late the firft

external contadt at 7
h io' 37" apparent time for

Greenwich. Circular contact internally at y
h 29'

25". Completion of the thread of light at y
h 29'

48" under the circumftances above defcribed.

Although I would not willingly form any hypo-

thecs from the aforementioned phenomena, there is

one of them, namely, the appearance of the well-

defined (Ireaks of light between the fiffures, which

leems accountable for thus. The partial light which
preceded it, I take to be rays lcattered by refradlion

and reflection through that part of the planet’s at-

mofphere where the contadt was to happen
; and the

well-defined (Ireaks of light following it, I take to

have been the fun beams palling between mountains

on the furface of Venus’s globe.

To this* account I have added feveral drawings of

the appearances in the tranfit of 1761, and of the

like appearances in the tranfit of 1769 ; and mull

here beg leave to explain the meaning of an ex-

prefiion made ufe of by me in the account of the

former tranfit of 1761, in Phil. Tranf. In that ac-

count,
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count, by the exprefiion, no lofs of light
,

I mean,
that at thofe times the thread of light was not

broken, but only obfcured by the brown or dark

penumbra which interpofed between Venus and the

limb of the fun.

In the drawings,TAB. III. Fig. i. 2.3. 4. 5.6. fhew
the penumbra which interpofed in 1761, with the

corefpondent times. Fig. 11. 12. 13. 14. 15. 16. are

the fimilar appearances in 1769. Oppofiteto which
are the times of thofe appearances by different telef-

copes, which table of different telefcopes was formed

from experiments. Fig. 7. 8. and 9. 17. 18. and

1 9. fhew how much the planet’s figure differed from
a circle in both tranfits. Fig. 10. fhews the external

contact for 1761, and Fig. 20. the external con-

tad: for 1769, and Fig. 21. 22. 23. 24. 25. 26. 27.
28. are more exad reprefentations of the phenomena
at the times there mentioned.

Samuel Dunn.

Vol. LX. L X. An
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Received November 9, 17 69.

X. Account offome Improvements made
i?i a new IVheel Barometer, invented by

Keane Fitz Gerald, Efquire, F. R. S. In

a Fetter to Charles Morton, M. D . Sec .

&

Dear Sir,

Read Feb. 22, t G A V E a former defcription and

drawing of a wheel- barometer of a

new conflruCtion, with regifiers to mark the rife and

fall of the mercury, which were publifhed in the

firlf part of the fifty-fecond volume of the Philo-

fophical TranfaCtions for the year 1761. As that

iuftrument has continued to operate effectually by

the weight of a few grains only, and the regifters to

mark the limits of the afcent and defcent of the

mercury in the tube very cxaCtly ever fince, it has

induced me to attempt a further improvement, which
I have alfo found to anfwer effectually ;

and take the

liberty of defiling the favour of you to lay a defcrip-

tion and drawing of it before the gentlemen of the

Royal Society, if you think a communication of the

kind worth their notice.

As



P/u/os Tr,u,., ]WJ.X TAB IV/; y.
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As the improved inttrument is like that already

defcribed, except in the dial- plate, and part of the

wheel work, I have made a drawing of the parts,

only, wherein they differ.

The fmaller index A. (Tab. IV.) fig. i. which

moves in the circle b} b> b , b. about 4 inches diameter,

is fixed on the axis of a double pulley B. fig. 2.

nearly 1 inch diameter, which makes one revolution

by a rife, or fall of 3 inches of the mercury in the

tube.

The pivots of the axis of the pulley B, are placed,

each within 3 fridtion wheels, e, e, e3
fig. 2. 2 inches

diameter.

The larger index E. fig. 1. which moves in the

circle g,g,g,g, — 10 inches diameter is placed on

the axis of the double pulley H, about 4. inch di-

ameter, to make 3 revolutions exadtly, for 1 revo-

lution of the pulley B. Each of the pivots of the

axis of this pulley is placed on 2 fridtion wheels

», fig- 2.

The circle b, b3
b, b 3

fig. 1. is divided into 3 equal

parts ;
one for each inch the mercury rifes or falls

in the tube, and is marked 28, to 31 inches, with

rain, changeable, fair, &c. infcribed, as other ba-

rometers generally are. Each of thefe parts is fub-

divided into 10.

The larger circle g,gtg,g, is divided into 300
equal parts, and marked 10, 20, &c.

The ivory cone, d, which retts on the mercury in

the tube, is fufpended by a filk thread k, fig. 2, which
furrounds the outward pulley, B, and paffes alfo 4, or

5 times round the outward pulley H, to which the

end is fattened.

L 2 The
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The thread, /, by which the counterbalance, dd,

is fufpended, furrounds in like manner the inward
pulleys B, and H, but in a contrary direction. The
weight d is about 8 grains heavier than the counter-

balance, dd, which is fully fufficient to move both

the indexes, and alfo the regifters; and is fo flight

a weight, as does not at all impede the rifing of the

mercury in the tube.

As the cone d is fupported by the mercury ; when
it rifes or falls in the tube, the pulleys B and H are

moved round accordingly ; and as a rife or fall of

3 inches caufes one revolution of the pulley B, and

3 revolutions of the pulley H, the indexes A, and E,
placed on the axes of thefe pulleys, mud be carried

round the circles b,b,b,b, and g, g, g, g, in like

manner.

The index A is moved 4 of the circle b, b, b, b,

by 1 inch rife, or fall of the mercury, and the index

E the whole circle g g g g ; which, being about 30
inches in circumference, and divided into 300 equal

parts, {hews half a diviflon very perceptibly ; fo that

the index E marks diftindly the 6coth part of an

inch rife or fall of the mercury. And by placing

the regiftersy^/, fig. 1. clofe to the index, it mu ft

carry one along with it, when it moves ; leaving it

on its return, to mark the limits of its motion.

It requires a good deal of nicety and exadnefs in

making and placing the fridion wheels and pulleys;

which require to be very light, and the pivots fine

and fmall. The machinery of this, as alfo of the

former, was made by Mr. Vulliamy, watchmaker

to her Majefiy ; which is fo well adjufted, that it

has
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has not been in the leaf): out of order, in nine months
I have had it ;

nor the other in nine years.

The exadtnefs and facility with which an account

of the variations in the weight of the atmofphere

may be kept, with the help of a barometer of this

kind, mufl be very evident. I have frequently found,

by extraordinary variations that have happened in

the night, when the wind has rifen conliderably,

how little the obfervations made with common baro-

meters are to be depended on ; and have feveral

times found by the regifters, that the mercury had

funk 50 or 60 divifions ; and one night particularly

had funk 117 degrees, and returned within a degree

and half of the place I had marked it on going to

bed. When a ftrong guff of wind riles, one may
very plainly perceive the index of this latter baro-

meter to link feveral divifions, and rife again as it

abates.

Befides the fatisfadtion that a barometer of this

kind might afford to a curious obferver, I fhould

imagine it might alfo be ufefully applied to the find-

ing the height of the atmofphere ; with a much
greater degree of exadtnefs, at leaf!:, than can well

be afforded by any other.

It is generally allowed from experiments, that a

column of air 72 feet high is equal in weight to

I inch of water of the fame bafe ; fo that, if the air

were of equal denfity throughout, the atmolphere

could be little more than 5 miles high. But as the

denfity is found to decreafe by the difference of pref-

fure, and the air to be more rarined or expanded

in proportion to its diftance from the earth, it feems

reafonable to conclude, that if, by accurate experi-

,
ments,
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ments, the ratio of its decreafe were found regular

in proportion to the diftance from the earth, its height

might be eflimated with a much greater degree of

precifion than it has been hitherto
;
though it feems

generally allowed that its real height cannot poffibly

be afcertained.

The impoffibility of obferving the difference of the

preffure of the atmofphere at fmall diftances with

accuracy by a common barometer, the fcale of which
is but 3 inches, is very evident ; how far this inflru-

ment, the fcale of which is 90 inches, might be con-

ducive to the purpofe, is fubmitted to the judgment
of others.

I fhould imagine it would not be difficult, with a

proper teakle, to raife a barometer of this kind gently,

as high as 200 feet; and if it were raifed from the

ground, and let down again from each diftance of

20 feet, the regifters would mark very exadtly to the

600 part of an inch at what height the mercury flood

at each diftance ; fo that the weight of each column
of aip of 20 feet, to the height it could be raifed,

would be found pretty exactly. And if a proper

apparatus were fixed for railing the barometer, the

experiments might be repeated, as often as requilite,

with very little trouble.

Experiments of this nature cannot well be made
by a Angle perfon ; but if an inffrument of the kind

fhould be deemed ufeful for the purpofe, I fhould

very willingly lend it, and alfo any affiftance I could

give, in making the experiments.

I fhall with great pleafure fhew you the inftru-

ment whenever you favour me with your company;
or
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or to any of the gentlemen of the fociety, who may
think it worth examining.

I am, SIR,

Your moil obedient fervant.

Poland Street,

Non 8, 1769, Keane Fit* Gerald,

Defcrip*
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XL Some Obfervations upon an inedited
Greek Coin of Philiftis, ^ueen of Sy-

racufe, Malta, and Gozo, who has been

pafed over in filence by all the ancient

Writers. In a Letter to Mathew Maty,

M. D. Sec. R. S. frc?n the Rev. John
Swinton, B. D. F. R.S. Cuftos Ar'chivorum

of the Univerfity of Oxford, Member of the

Academy degli Apatifti at Florence, and

of the Etrufcan Academy of Cortona in

- Tufcany.

I.

S I R,

Read March H E antient piece I propofe to con-
i,1,/0 '

JL fider (fee Tab. V. n. i.) here has a

place affigned it in the very valuable (i) collection of

the Reverend and learned Mr. Godwyn, Fellow of

Balliol College, Oxford, who has been pofielTed of it

feveral years. It exhibits on one fide the fame veiled

head of a woman that occurs on a coin of Gozo, by me
(2) heretofore defcribcd; and on the other the figures

forming the type, or fymbol, on the reverfeofthat coin.

Before the face of the veiled head, on Mr. Godwyn’s
piece, the Greek word BALIAILXAX prefents itfelf

to our view j and on the reverie the name $IAIE-

(1) This very valuable colleclion is now depofited in the

Bodleian Library, Oxon ;
Mr. Godwyn, who died in April,

1770, having bequeathed his noble library, and rich cabinet of

antient coins, to the Univerfity of Oxford.

(2) Philofoph. TranfaU. Vol. LVIfl,p. 261, 262.

TIAOI,
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TIAOS, PHILISTIDIS, in the exergue. The medal

is of nearly the fize of the middle Roman brafs, or

rather of fome of the Syracufian brafs coins of the

middle form. The head on the anterior part is

tolerably well preferved, but the type on the other

is in much the fame (battered condition as that ex-

hibited by a coin of Gozo, confidered by me in a (3)
former (fee Tab. V. n. 2.) paper, both of them hav-

ing fuffered not a little from the injuries of time. In

fine, were it not for the legends, in different langua-

ges and characters, thefe two antient pieces would
agree in all refpeCts, and might be confidered as du-

plicates of the fame medal. However, the Greek
word on the anterior part, and the Greek name on
the reverfe, will fufficiently, as I apprehend, an-

nounce the piece in queftion an inedited coin.

II.

From the very valuable medal before me, in con-

junction with thofe of Gozo, published by the (4)
Marquis Scipio Maffei, (5) Sig. Abate Venuti, and

(6) the Royal (fee Tab. V. n. 2, 3.) Society, and
that of Malta to be met with in (7) (fee Tab. V.

n. 4.) M. Spon, it will moft evidently follow, that

they are all coins of Philiftis ; and that this princefs was

(3) Philofoph. Tranf. ubi fup.

(4) Scip. MafF. Veron. Illujlrat. Lib. iii. c. vii. p. 259. In
Verona, 1732.

(5) Ridolhno Venut. Differtaz. [opra alcun. Medagl. Maltef. in

Saggi di Differtaz. Accademich. pubblic. let. nella uobil. Accadem.

Etrufc. dell ’
anticbiJJ'. cit. di Cortona. Tom. I. p. 36, 37. In

Roma, 1735.

(6) Philofoph. TranfaEl. ubi fup. p. 26 r, 262.

(7) Spon, Recherch. Curieuf. d’Antiquit. p. 452. A Lyon,
1683.

Vol. LX. M queea
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queen of Malta and Gozo, when thofe iflands were
under the domination of the Greeks, and occupied

by them and the Phoenicians. Which if we admit,

it will farther from thence follow, that all thofe

pieces were {truck before the Carthaginians were
polfeffed of Malta and Gozo. For the fettlement of

the Phoenicians in thofe iflands was undoubtedly prior

to that of the (8) Greeks, and the Carthaginians

(9) fucceeded the latter in the occupation of them.

The medals therefore of Gozo by me formerly named
Punic, fince the difcovery of Mr. Godwyn’s coin,

I would rather denominate (10) Phoenician, as being

{truck when the Phoenicians remained in that ifland.

This feems to have been fufpedted by (1 1) Sig. Abate

Venuti, when he affirms the piece fo perfectly fimi-

lar to Mr. Godwyn’s to be a Phoenician medal, or

at leaft one of the mod antient Carthaginian coins

;

but, by Mr. Godwyn’s piece, it is rendered abfo-

lutely inconteftable. We may therefore conclude,

that the princefs whofe head appears on all thefe

medals was queen of Malta and Gozo, before the

Carthaginians were fettled in either of thofe iflands

;

though the time when ffie fwayed the fcepter there

cannot, for want of fufficient light from antient hif-

tory, with any preciflon, be fo eafily afcertained.

(8) Thucydid. Lib. VII. Died. Sic. Lib. V. Phil. Cluver.

Sicil. Antiqu. Lib. II. p. 444. Lugd. Batavor. 1619. Ridolfin.

Venut. ubi fup. p. 35, 36.

(9) Thucyd. Diod. Sic. Cluver. Sc Venut. ubi fup. Scyl.

Caryand. Peripl. Mar. Mediter. Burchard. Niderft. Malt. Vet. &
Nov. p. 35. Helmeftadii, 1660.

( 10) That thefe pieces were not properly Punic, feems farther

to appear from the types, or fymbols, they exhibit ;
which are

very different from thofe, that generally prefent themfdves to

our view, on the proper Carthaginian coins.

(11) Ridolfin. Venut. ubi fup. p. 36. Hh
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III.

We meet with a (12) very minute Greek in-

fcription, confifting of only the two words BAEI-
AI££A£ OIAI2TIAHS, cut in the fteps of the

antient theater at Syracufe, and (13) inferted in the

volume of the infcriptions found in Sicily, juft pub-
lished at Palermo, by the Prince di Torremuzza;
who from thence colledts, not unjuftly, as I appre-

hend, that Philiftis was queen of Syracufe. This
had been before conjedtured by the learned ( 1 4) Sig.

Havercamp, but conjedtured only
; whereas the in-

fcription here mentioned renders it, at leaft, extremely

probable, and even, in conjundtion with other con-

siderations, almoft, if not altogether, incontestable.

I fay, in conjundtion with other confiderations, as

feveral reafons have been afligned for placing queen
Philiftis on the throne of Syracufe. 1. It has been ob-

ferved, that the bigs and quadrigs, with the winged
figure in them, which appear on Philiftis’s Silver coins,

feem much too grand for the fovereign of only two
ftich petty and minute islands as Malta and Gozo. 2.

The medals of Philiftis, (15) adorned with the afore-

(12) Andr. Pigonat. Stato prefente degli Antichi Monumenti
Sicilian!, Tab. XVII. In Palermo, 1767.

(13) Sicilies id objacentium infularum veterum inferiptionum

nova collefiio
,

prolegomenis et notis, a Principe de Torremuzza,

illujlrat. clalT. vii. p. 6i.Panormi, 1769.

( 1 4) Sig. Havercamp. Sicil. Numifmatic. Vol. II. p. 1014.

(15) We are told by Baron * Spanheim,who has been followed

herein by M. f D’Orville, that none of theSyracafran monarchs

# Ez. Spanhero. De praftant. & uf. mimifmat. antiquor. tom, f
DiflTert. viii. p. 376, 545, 547. Edit. Lond. 1706.

t Jac. Phil. D’Qrvil. Sicul. p. 457, 507. Amftelodami, 1764.

M 2 faid
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faid bigae and quadrigse, both in their type and

workmanlhip, feem greatly to referable thofe of

Gelo, king of Syracufe, and other Syracufian coins-

bcfore Hieronymus, the laft of them, ever wore a diadem
;
from

whence he concludes, that all the coins of thofe monarchs, with

diademated heads upon them, and particularly thofe of Gelo, Hiero

I. Dionyfius I. & 1 I. Agathocles, and Hiero II. were pcfterior to

the times in which thofe princes lived, and even to the reign of

Hieronymus. But this falfe notion has been fully and effectually

refuted by the Prince di * Torremuzza, in the prolegomena pre-

fixed to his volume of antient inferiptions found in Sicily, and
printed at Palermo, this very year. The learned Prince firft

there fhevvs, that Baron Spanheim is inconfiftent with himfelf in

this canicular ;
and then to demonffration proves, that the coins

of Gelo, Hiero I. Dionyfius I. & II. Agathocles, and Hiero IT.

with diademated heads upon them, were actually ftruck when
thofe princes fat upon the throne of Syracufe. To which I {hall

beg leave to add, that the elegance of the workmanlhip of the

very antient Sicilian coins is no argument at all againft their

remote antiquity ; as the Sicilians, and particularly the Syra-

cufians, who were the politeft part of them, excelled in all

the arts of peace, and therefore in the elaborate concinnity of

their money, as well as military lkill and bravery, in the

days of Gelo, and even before, at leaf!:, the latter part of that

prince’s reign. This has been clearly evinced by the learned Sig.

f Bianconi, in the very valuable little treatife here referred to;

in which, amongft other things, he inconteffably proves the

medals of Gelo, and particularly thofe mentioned here, to have

nrft appeared in the reign of that prince, adducing at the fame

time feveral ancient Sicilian pieces even prior to thofe coins.

Nor will it be improper farther to remark, that what has been

advanced by Sig. Bianconi on the latter head is confirmed by

(fee Tab. V. n. 5, 6, 7.) feveral medals of Leontium, or Leon-

tini, Agrigentum, and Syracufe, now in my fmall cabinet;

the forms of the characters on which moft evidently demonstrate

* Prirccp. deTorremuz. Sicilia et objacentium infular. veter. iiifcriptian.

no'V. colled, prolegom. et not. illufirat. prolegom. p, LIV, LV, LV1. Pa-

ne rmi, 1769.
jr Joan. Baptift. Biancon. Dc antiqu, litter, Hebraor, G? Craccr. libel.

p, 37—45. Bononia?, 1748.

3. The
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3* The very (16) learned Father Frcelich takes the

fabric of thefe pieces not a little to refemble that of

many of thofe flruck in Sicily. I am therefore in-

clined to believe, that Philidis was queen of Syra-

cufe, at the fame time that (he was fovereign of

Malta and Gozo ; and that thofe iflands, whofe Greek

inhabitants were probably for the mod: part either

Syracufians or of Syracudan extraction, were depen-

dencies of Syracufe, when the medals now in view

fird appeared. Nor can this, I think, after what
has been faid here, be well denied.

IV.

As we find not the lead mention made of queen
Philidis in antient hidory, and no certain chrono-

logical characters on her coins ; I mud not take upon
me to afeertain, with any degree of precifion, either

the end or commencement of her reign. It may
neverthelefs be prefumed, that lhe (17) mud have

them to have preceded the middle and latter part of Gelo’s reign.

Other tefti monies and arguments might be offered in fupport of
the point I am now upon, were it not altogether fuperfluous to

produce them here.

(16) Erafm. Froelieh. Element. Numifmatic. p.133, 134.
Vienna, Pragae, et Tergefti, 1758. Prin. de Torremuz. ubi fup.

As the filver pieces here mentioned were antiently of a greater

current value, and more remarkable, than any of the other coins

of Philiftis ; they teem to have appertained to that fpecies of
money called Philistidion by Hefychius. I have, (fee Tab. V.
n. 8.) one of them, perfectly well pteferved, of the tetradachmai

form. We are told by Beger, that they have been mentioned
by Suidas, but this is a miftake. t&iArrfJW, v^itrp.a n. Hefych.

Vide L. Beger. Ihejaur. Brand. Seleft. Tom. I. p. 300, 301.

(ry) That the reign of Philiftis was anterior to that of Dio-
irylius I. will, I believe, from the following confiderations, pretty,

clearly appear. 1, There feema to be a fort of chafm in the

preceded
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preceded the elder Dionyfius, who afcended the

throne of Syracufe about 404 years before the

birth of Christ ; which if we admit, it will per-

haps be allowed probable, that the coins of Gozo

Syracufian hiftory for the interval between the expulfion of

Thrafybulus and the beginning of the rider Dionyfius’s reign, or

rather for that part of this interval terminated by the afpiration

of Tyndarides to the regal dignity; or, at leaf!:, the hiftory

of Syracufe during this period muft be allowed to be very im-

perfect, jejune, and indiftinfl. It is therefore more eafy and

natural to place queen Philiftis there thru in any part of the

fubfequent interval, between Dionyfius’s acceflion and the re-

duction cf Syracufe by the Romans : efpeciaiiy, as the 'Syracufian

hiftory during that period is full of great events, contains

a pretty regular feries of the kings, tyrants, pretors, and

-Talers of that city ;
and confequently will not, at leaft: with fo

much propriety, afford us room for a princefs never mentioned

therein. 2. Philiftis’s filver medals fo much referable thofe of

Gelo, kin? of Syracufe, as’ has been already obferved, that we

may from thence conclude her not to have been many years pof-

terior to that prince. 3. She was queen of Malta and Gozo,

•when the Phoenicians, in conjunction with the Greeks, occupied

thofe iflands, and confequently before they were poflefled by the

Carthaginians. But it feerr.s extremely probable, from the tefti-

monyof Thucydides, that the Phoenicians (till remained there,

when he wrote his hiftory, and confequently at. the time of the

Peloponnefian war. Nor do I find them mentioned, as poflefled

of Malta and Gozo, by any later writer. From whence we

may conclude it not improbable, that the Carthaginians might

have begun to fettle there not many years after the end of that

war ;
efpeciaiiy, as they feem to have been poflefled of thofe

iflands fome time, at leaft, before Scylax of Caryanda, who, ac-

cording to the very learned Mr. Dodwell, was cotemporary with

Polybius., wrote his Periplus Maris Mcdittrranei, as we learn

from that curious and valuable author. A.s therefore the nrft

appearance of Philiftis’s Phoenician coins, ftruck in the ifle of

Gozo, muft have preceded the earlieft fettlement of the Cartha-

ginians there and in Malta, which probably happened not many

years after the concluflon of the Peloponnefian war ; and as

queen Philiftis’s reign feems to have been fucceeded by the

exaltation of Tyndarides, which preceded, at leaft, 20 years

the commencement of that war ; we may, I would prefume,

now
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now before me are more antient than any that have

been hitherto tranfmitted down to us, with Phoenician

charaders upon them. For that the reign of Phi-

liftis was anterior to that of Dionyfius I. feems plain

from hence, that there is no room for her in the

fubfequent part of the Syracufian hiftory, as I have juft

obferved; the whole fpace being filled with the reigns

of princes and tyrants, of which we meet with a good

account in antient hiftory. Nor .will it appear ftrange,

that what is advanced here fhould be agreeable to

truth, though hiftory has been altogether filent as to the

princefs whofe coins I am now endeavouring to

throw fome light upon. For we may infer from

(18) Tully, that there were 27 kings and tyrants of

Syracufe, of which eleven have been unnoticed in

hiftory; and from (19) Valerius Maximus it ap-

fafely fuppofe that princefs to have begun her reign above forty

years befote Dionyfius the elder afcended the Syracufian throne.

Nor do I apprehend, that the learned, after having maturely

weighed what has been here advanced, will refufe their affent to

fuch a fuppofition. Diod. Sic. Lib. XI. p. 469, 470. Ed. Wef-
feling. Amftelodami, 1745. Thucydid. Lib. VII. Scyl. Cary-
and. Valer. Max. Phil. Cluver. Burchard, Niderft. Ridolf.Venut.

&c. Univ. Hiji. vol. vii. p. 556. Lond. 1747.

( 18) Cic. Orat. in Verrem
,
Lib. iv. cap. 55. Videetiam. Prin.

de Torremuzza, ubi fup. p. 62. col. 2.

(19) Va'er. Maxim. Lib. VI. cap. 2. extern. 2. Prin. de

Torremuzza, ubi fup. p. 62. col. 2.—The anecdote here referred

to is as follows. cc When the vvhcle body of the Syracufians
“ earnefily wifhed for Dionyfius’s death, on account of the
“ extreme rigour and feverity of his government; a very old
“ woman offered up her prayers levery morning to the gods for

“ the continuance of his life, and that fhe might not furvive
“ him. The tyrant being informed of this, and wondering at
“ her unmerited benevolence, fen-t for her, and afked her how
“ he came to be fo much in her favour ? She replied in the fol-

“ lowing terms. “ When I was a girl, we had a cruel tyrant,
c

‘ whofe death I greatly defired. He vvas at lalt cut off by his

5 pears.
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pears, that there muft have been forne intermediate

princes between the elder Dionyflus and Gelo, kings
of Syracufe, whofe names do not occur in any
antient writer. We may therefore, as I apprehend,
fafely enough place queen Philiflis in the interval

between Dionyflus I. and Gelo, kings of Syracufe,

and even fotnewhere near the earlier of thofe princes,

as her filver medals fo much refemble Gelo’s filver

coins. If therefore it fhould be fuppofed probable,

that the pieces of Gozo, adorned with Phoenician

letters, were ftruck in that iiland, about 450 years

before the commencement of the Chriftian aera

;

the learned would not, I flatter myfelf, refufe their

afient to fuch a fuppofition.

V.

When the Carthaginians firfl: poflefled themfelves

of Malta and Gozo, as fufficient light has not been
afforded us by any antient writer in this matter, I can-

not take upon me pofitiveiy to fay; but that they were

fettled there before the days of Scylax of Caryanda,

who, according to the very learned Mr. Dodwell, was
cotemporary with Polybius, we learn from that cele-

brated (20) author. We are informed moreover by

<c fubje£ts, and fucceeded by a greater tyrant ;
after whom you

ct mounted the throne. As therefore your government is more
* c intolerable than that of either of your wicked predecefTors, I

“ am afraid your fucceflor will be {fill worfe than you are, and
“ therefore I pray daily to the gods for your health and prefer-

“ vation.” Hence it feems probable, that the interval between

the expulfion of Thrafybulus, and the beginning of Dionyfius’s

reign, about 60 years, was filled up by the reigns of the two
namelefs tyrants here mentioned, and of fome others who have

been parted over in filence by the hiftorians of Syracufe. Valer.

Maxim. & Prin. de Torremuzza, ubi fup.

(20) Scyl. Caryand. in Peripl. Mar . MeAlter, p. 50. Ed.

Oxon. 1698.

(21) Thu-
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(2 1 )
Thucydides, that in his days, or rather at the

time of the Peloponnefian war, the Phoenicians,

and not the Carthaginians, were inhabitants of

Malta and Gozo. The Carthaginians muft therefore

have firft occupied thofe iflands in feme part of the

interval between the Peloponnefian war and the age

of Polybius ; which is all we can, with fafetv,

pronounce, (22) or decide, in this dark and intricate

affair.

VI.

I have already offered it as my opinion, fince an

infpe&ion of Mr. Godwyn’s medal, that the pieces of

Gozo I (23) formerly attempted to explain are not

Punic, but proper Phoenician, coins. Nor can it

reafonably be deemed an objection to this opinion

that the mafeuline plural termination of the inferip-

tion is IN, and not IM. For that mafeuline plurals,

even in the days of Sanchoniatho, fometimes, amongfl
the Phoenicians, ended in IN, we learn from (24)
Philo Byblius. The Phoenician words Beellamen,

or potP ‘TJO, and Zophafemin, or occurring

in that author, to omit others that might, with equal

facility, be adduced, and (25) particularly the legend

pTi, TZIDON 1N, on the reverfe of a Sidonian

(21) Thucydid. Lib. VII. Phil. Cluver. ubi fup.

(22) That the Carthaginians, however, began to fettle either

in one or both of the iflands here mentioned not many years after

the conclufion of the Peloponnefian war, we may venture to

pronounce probable, from what has been advanced in a pre-

ceding note. . -

(23) Philofoph. PranfaR. Vol. LVIff.p. 235, 236, 261, 262.

(24) Sanchoniath. apud Eufeb. Preep. Evar,g. V id. etiam Bo-
chart. Chan. cap. II. p. 783. Francofurti ad Moenum, 1681.

(25) Peller. Recueil de Medailles de Peuples & de Villes , &c.
Tom. II. p. 221. PI. LXXXII. n. 19, 20, 21, 22.' A Paris, 1763.

Vol. LX. N coin,
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coin, publifhed by M. Pellerin, will fet the point

here infifted on beyond difpute.

VII.

It may not be improper to remark here, that the .

pieces of Gozo confidered in this and two of my
former papers were (26), at firft, taken for antient

Maltefe medals, by M. Pellerin. Nor did I know,

that he had altered his opinion, with regard to the

place where thefe coins were (truck, till the month
of June, 1769, when his laffc very valuable fupple-

ment fufficiently apprized me (27) of that alteration*

Had I known this fooner, I would moft certainly

have mentioned it, either in one or both of my
papers relative to thefe coins, inferted in the lad

volume of the Philofophical Tranfaffions, which was

then ready for publication. At fuch a juncture as

this, it was impoffible for me to do that learned man
iuftice, in this particular, there ; which gave me, as

it ought, no fmall uneafinefs and concern. And this I

the more readily own, as I have the higheft regard for

M. Pellerin, on account of his exalted merit and abili-

ties, as well as his lingular modedy, candour, and ge-

nerofity. His works moft clearly demondrate his (u-

perior learning, judgment, fagacity, and penetration,

at the fame time that they difcover not the lead tinc-

ture of that vanity and odentation which fo drongly

mark the writings of certain other antiquaries, who
yet make a very confiderable figure in the learned

world.

(26) Peller. ubi fup. p. 85, 86.

(27) Peller.. Quatrieme et dernier fupplimenty bfc. p. 57, 81.

A Paris, 1767.

VIII.
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VIII.

But though M. Pclleriiv and I both agree, in our

notions of the place where the coins in quedion firft

appeared, as well as our ideas of the Phoenician cha-

racters with which they are adorned
;

yet we differ

confiderably, in our IcClions of the word formed of

thofe characters. I read it CAVLIN, making it a

gentile name, fuch (28) as pTj?, TZIDONIN,
nm TZ 1DONIM, KOSVRNIM, &c.
which we meet with on the medals of Sidon and

Coffura : this feetningto me the mod: natural leCtion,

as well as the mod confonant to the manner and

genius of fuch minute infcriptions on the proper

Phoenician coins: whereas he reads this word COLL,
or COLON ; neither of which leCtions will, as I

apprehend, prove fatisfaCtory to the learned. For if

we fuppofe both the fecond and third letters to

be Lamed, according to the eadern pronunciation (29),
it ought to be read CALAL, or CALLAL,
not COLL; but if we fhould take the lad letter

for Nun

,

and pronounce the word COLON, the

termination would feem to favour more of the Greek
language than the Phoenician. Farther, if we fhould

chufe the fird reading given us by M. Pellerin, the

correfpondent Greek word ought to be KOAAOS ;

if the latter, KOAONO£ ; neither of which words, as

the old name of Gozo, unlefs I am greatly deceived,

in any antient Greek writer, occurs.

IX.

Thus have I endeavoured to fhew, that, by the

affidance of a very curious and valuable inedited

(28) Pcller. Supplem. aux fix volumes, &c. p. 27. A Paris, 1765.
Pbitcfoph. Tranfaft. Vol. LVI 1 I. p. 237, 239.

(29J Val. Schindl. Lex. Pentaglot. p. 1614. Hanoviae, 1621.

N 2 Greek
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Greek coin, (30) Tome difcoveries may be made ;

which will probably be looked upon as no inconflde-

rable acquiiition both to the fcience of antient medals

and antient hidory, by thofe who are the mod pro-

per and competent judges of the affair. The commu-
nication of this, then, 1 would flatter myfelf, will by
no means prove unacceptable to the Royal Society j

who have always been ready to countenance and pro-

mote difcoveries in (31) every branch of fcience and

(30) I fay fome difcoveries may be made
; as the fix following

points, never hitherto difeovered, feem clearly and naturally

deducible from what has been advanced in this paper, i. The
coins of Gozo by me formerly explained, as well as all other

fimilar pieces, are to be reputed proper Phoenician, not Punic,

coins. 2. They are Phoenician medals of queen Philiftis, and were
confequently {truck in that princefs’s reign. 3. Philiftis was
probably queen of Syracufe, as well as of Malta and Gozo.
4. The two iflands laft mentioned were, in all likelihood, de-

pendencies of Syracufe, when the coins in queftion firft appeared.

5. Philiftis was anterior to Dionyfius I. king of Syracufe, and
feems to have lived about 430 years before the birth of Christ.
6. The Greeks and Phoenicians jointly occupied the iflands of

Malta and Gozo, during that princefs’s reign. Other curious

particulars may probably hereafter tranfpire from Mr. Godwyn’s
moft valuable inedited Greek coin, when it has been farther

examined, and compared with other medals of Philiftis, by the

learned.

(31) To what is faid here, I muft beg leave to add, that the

Royal Society feem to have a peculiar right to this paper
; as

they did me the honour to publifh two others, upon two Phoe-

nician coins of Gozo, together with draughts of thofe coins,

in the laft volume of the * Philofophical Tranfaflions. 1 formerly

took thefe coins, and all others fimilar to them, with + Sig.

Abate Venuti, to belong to the ille of Malta j having been led into

that miftakc by his % diflertation upon them, and hindered from

Philofopb. Tranfail. vnl. LVII 1 p. 235, > j] r
** -

t Ridolf-n. Veuut. ubi [up.

t Id, ibid.

ufeful
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ufeful literature. You will therefore indulge me the

liberty of addrefiing this paper to you, in order to

have it prefer. ted to that very learned and illuftrious

body j and believe me to be, with great truth, and

the moft perfect efteem.

Good Sir,

Your much obliged,

and very faithful,

humble fervant.

Chrift-Church, Oxon.

Nov. 27, 1769.
John Swinton,

difeovering the place where they were {truck. by the draughts of

them given us by * Laftanofa, Paruta, and Sig. Abate Venuti,

in which the fecond and third characters are manifeftly one and

the fame letter. But having received from the late Mr. Carmey,
about twelve or fourteen years fince, the two Phoenician medals

of Gozo by me formerly explained, and publifhed by the Royal f
Society ; 1 prefently difeovered the fecond letter on the reverfe

of the firft to be Lamed
,
and the third Nun. This induced me

to attribute the piece to the city, and ifle, of Gozo j and having

communicated my notion to three learned antiquaries, my par-

ticular friends, one of whom is ftill living, very foon after the

coin fell into my hands, they immediately declared themfelves of

the fame opinion.

* V^enut. La/ano/a, Parut. ubi /up.

t Pbilo/opb. Tran/act, ubi /up. p. 235, 24^. x

XII, A Letter
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Received November 28, 1769.

t

XII. ALetterfrom Mr.Thomas Woolcomb,

Surgeon, to the late DoSior Hu xham,

F. R. S. on the Cafe of a Boy
,
who died

of a Gun foot Wound,
and communicated

by the Rev.]. Cor. Huxham, A. M. F. R . S.

S I R,

Read March i
}

TA K E the liberty of troubling you
1//0

" X with the following remarkable cafe in

furgery, which, fome months fince, fell under my
infpeCtion, as I judge it will not be wholly unac-

ceptable to a perfon lb eminent for his abilities in the

medical art, and fo diftinguilhed for a nice difeern-

ment into, and invelfigation of, the more remote

caufes of morbid appearances -

} a few of which, that

occurred in the preient cafe, feem not a little unac-

countable.

Dec. 17th, 1763, in the forenoon, I was feilt for

to the affiftance of John Kitt, a lad of about 15
years of age, who had juft received a confiderable

wound by the unexpected going off of a gun loaded

w’ith fmall fhot, held near his arm. I found the

fhot, by being fo near, had acted altogether as a flug,

had lacerated much, and made a pretty large per-

foration

4
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foratlon through the biceps and Irachiecus interims

muicles, had bared the os humeri
,

and in fine pene-

trated quite through the arm from below upwards.

By the time 1 arrived (which was almolt imme-
diately after the accident) I found little or no hae-

morrhage, which made me hope the humeral artery

had not been divided. On examining the wound,

and finding no extraneous fubftances lodged, but the

pafiage quite pervious to the probe ; I drefied up with

dry lint, digeftive, &c. ordering moreover the whole

limb to be wrapped up in a warm poultice made
with oatmeal, dale beer, and a good deal of oil.

Returning in the evening. I found the patient

tolerably eafy, but applying my fingers to the artery

of the wrift of the fame hand, was not a little alarmed

to find I could perceive not the lead pulfation. It

was but too eafy to apprehend the caufe of it ; that

in all probability the artery was divided, and if fo,

the limb perhaps would not be faved.

I made my relation to the friends accordingly.

However, as no threatening fymptoms attended, I

was willing to fee, whether, if the artery was di-

vided, the blood might not, as after the operation of

the aneurifm, find a pafiage by the collateral branches,

and thereby the circulation be kept up. I was apt

alfo to think, as there had been no haemorrhage at

the. wound, that it might not be divided, but the

courfe of the circulation be impeded only by fome
fpafmodic conftridtion, which pofiibly by the morn-
ing might relax and give way ; at all events, 1 judged

it moft prudent to wait. 1 drefied up therefore

with a little warm digeflive, after proper fomenting

the limb, and ordered the cataplalm to be renewed

as
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as before. Little or no tenfion had yet taken place j

neverthelefs, in order to obviate that, and the fympto-

matic fever that might be expedted, and finding

withal the pulfe began to rife, I ordered him to be

bled about ^xvj, and left him with a tourniquet put

loofely round the arm, with proper directions to the

attendants, for fear of any ludden rupture of the

blood -veiTel in the night.

The next morning I found him tolerably eafv,

but the pulfe very quick and ftrong, and ftill no pul-

fation in the wrift of the wounded arm. The af-

pedt of the wound very good, no tenfion round.

However, as it was fo nice a point to determine,

whether the arter^" was or was not divided, and of

confequence whether it would be more prudent, on
the fuppofition it was, to proceed to amputation, or

any longer run the rifk of a mortification’s enfuing;

I judged it proper to have other opinions, and for

that purpofe, called in three furgeons of credit in the

town.

They were all of opinion, as there were no im-
minent fymptoms, it was beft ftill to wait

;
judging

rightly, that, if a mortification took place only through

defedt of the blood’s circulation in the lower limb,

it might eafily be remedied by amputation above,

time enough when it firft made its appearance. We
accordingly drefled up in the fame manner, but had

the patient bled again to or jxii, and gave a gentle

lenitive, which procured a few ftools. In the even-

ing, fymptoms were much the fame pulfe ftill

ftrong and quick : bleeding was therefore repeated.

The next day every thing feemed to take a fa-

vourable turn, the pulle grew much more calm, a

.
good



[ 97 ]
good digeftion came on, no tenfion at all was obferved

on the limb, and in this kindly manner we went on for

three or four days. Though all this time not the lead

pulfation could be felt on the wounded limb, there

was always a kindly natural warmth on it, and the

patient made no other complaint than of a numbnefs

and deadnefs of his little and ring-finger.

By all thefe favourable circumftances I was indu-

ced to hope all danger had now been over, when
about the fifth or fixth day from the accident, the ap-

pearance of the wound began to alter, and to look

of a pale leucophlegmatic hue; the difcharge became
much more thin and ferous, and very confiderable

fungi grew out from the furface of each wound

;

the whole limb both above and below the wound
became greatly enlarged, the hand and fore-arm per-

fectly oedematous ; the pulfe quick and final!, the

countenance, from a frefh florid hue, funk, pale and
fallow.

Thefe alarming fymptoms coming on gave me
the greateft realon to be apprehenfive of the event.

To obviate them as much as poflible, I ordered the

cortex both in decoCtion and fubftance to be ad-

miniftered every hour or two, and had frefn con-

fultations with the other furgeons. It was not now
practicable to amputate, as the diflenfion of the limb

extended quite to the axilla. We therefore con-

tinued the ufe of the fotus, warm dreflings, See. as

before
j Arewing over the fungi well with the puh.

angel. Notwithftanding which, they continued to

fprout to a great height, and, though I pared away at

every drefling all the dead furface with the knife,

they baffled all endeavours to fupprefs them.

Vol. LX. O In
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*

In this manner it continued to go on till the firflof

January, in the afternoon of which the man began to

complain greatly of being cold; and, notwithftanding

the warmed: and mofl invigorating medicines were

given, he grew more and more fo, till about eleven or

twelve, when he expired. Neither before or after death

was there the lead appearance of a mortification hav-

ing taken place.

However, in order, if poffible to inveftigate the

true caufe of his death, and to fatisfy ourfelves

whether the artery was or was not divided, in the

prefence of the other furgeons, I laid open the

wounded parts, and paffing a probe through the

artery at a tranfverfe incifion made above the wound,
carefully dilledted away the furrounding integuments,

and thereby difcovered a perforation (about the big-

nefs of a fmall pea) made through the coats of one

fide of the artery.

We were all at a lofs to account, why there never

enfued any haemorrhage from fo confiderable a veffel’s

being opened, as no efchar could well have formed,

nor yet appeared there any conftridtion or com-
preflion ; and yet it appeared as plain, that the

courfe of the blood was thoroughly intercepted in

that veflfel, by there never being the leaft puliation at

the wrift after the accident.

The caufe of his death too at laft feems to be

pretty unaccountable, as no mortification enfued,

which one would have expedled to have been the

natural conlequence of the blood’s being fo inter-

cepted. If owing to the Ihock given the conftitu-

tion, or remora to the circulation, Ihould not one

have expe&ed the ill confequences would have been

felt
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felt fooner ? whereas, for nearly the firfi: week, no
patient with fo confiderable a wound could go on
better, no wound could have a better afpedl, or digeft

better.

By the repeated bleeding, lenient cathartics, and

proper topical relaxing applications, all degree of

tenfion was happily kept off) little or no fymptomatic

fever attended, and feemingly every ill fymptom was
obviated. In what manner then (hall we conclude

death at laft to have been brought about fo long after,

fince he neither funk under difcharge from the

wound, had no fever or convulfion, and no morti-

fication ever appeared ? and what (hall we aflign to

be the true reafon of no haemorrhage enfuing, fince

there was fo manifeft an aperture through the coats

of the artery ? This I muff confefs myfelf wholly

at a lofs to account for, and beg leave to fubmit to

your fuperior judgment. I have laid before you a

tedious indeed, but very exadt and true (late of the

ca(e, and am, with great refpedt,

S I R

Your moft obedient

humble fervant.

Plymouth, 25 June,

1764.
Tho. Woollcombc

O 2 XIII. Journal



[
100 3

Received January 25, 1770.

XIII. Journal of a Voyage
,
made by Order of

the Royal Society, to Churchill River, on

the North-wefl Coafi of Hudfon’s Bay ; of

Thirteen Months Refdenee in that Coun-

try 1 a?id of the Voyage back to England

;

in the Tears 1768 a?td 1769: By William
Wales.

Read March S and 15, 1770.

*
2
* It muft be obferved, that the Aftronomieal, and not the

Nautical Day, is every where to be underilood in the fol-

lowing Journal.

1768.

O May 29th. H A V IN G fettled all my affairs

in London ; about 22 hours I fet off for Greenwich,

where I received my inftrudlions from the Rev. Mr.
Mafkelyne, his Majefty’s Royal Aftronomer.

j the 30th. About 2 hours went on board a

Gravefend boat
;
got to that place about 7, and went

dire&ly on board the fhip. A. M. delivered my in-

ftrudtions to Mr. Dymond, for him to copy, accord-

ing to Mr. Mafkelyne’s directions.

d' the
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> the 31ft. About 2 hours weighed, and the

wind being contrary, we tided it all the way from

that place to Yarmouth road ;
where we arrived,

and came to an anchor, about 20 h. on *>
,
June

the 4th.

We lay in Yarmouth Road until the 7th, when
we unmoored, and came to an anchor in Cairftown

harbour on © ,
the 12th, about 14 hours

; having had

flrong gales, and thick weather, with drizzling rain

almoft all the time.

We lay in this place, and in the road, till n , the

23d, taking in ballaft and live flock; having for the

moft part nafty thick, and cold fogs : About 16 hours

the commodore made the fignal to un-moor, and

about 1 8 h. we got under way, and flood through

Hoy-found. At 20 h. Hoy-head bore S. E. by com-
pafs, difl. about 4 miles. At noon I obferved the fun’s

meridian altitude to be 54
0

io' f, whence the true

lat. of the fhip was 59
0

3' 1; the courfe by compafs

fince 20 h. was W. N. W. at the rate of 4 t. miles

per hour. Hence the lat. of Hoy-head is 59
0 2' N.

and if we account its long, weft of Greenwich 3
0

20'. the long, of the fhip at this time was 4
0
3' W.

? the 24th. From the run and courfe of the

fhip, and different bearings therefrom, I deduced

the latitudes of the following places, and their lon-

gitudes from the head of Hoy as annexed.

Skerry lat. 59
0 12' | N. long. o° 56' | W..

Stack of Skerjy 59 7 | N. 1 3 W.
Eaft Barra 59 7 f N. 2 24 f W.
Weft Barra 59 5 N. 2 40 W.

2 June
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5 June 29th. Being by account in long. 19 0 40
W. and by a tolerable obfervation this day at noon
in lat. 56° 57' 2c" N. I took the following obfer-

vations to afcertain the time byMr.Dymond’s watch.

l ime pe.

watch.

^ic. G s

L L.

4
h
5 «' H' 27" 55i

5 2 55 2 1

3 41 J 5i

4 27 9 .

5 * 6 04

The quadrant was truly adjufted,

and the height of the eye above the

water about 12 feet. Hence I infer

that the watch was too fail for ap-

parent time 3' 53".

At 13
11

5' the eclipfe of the moon was confiderably

begun j I eftimated it about 3 digits.

At I4h
1 1' I judged the beginning of total dark-

nefs happened j but clouds rendered it a little un-

certain 1 4 1 1 o
Watch too fail 3 53

Beginning of total darknefs obferved 14 77
Time at Greenwich by ftridt calculation 15 13 50

• Long. Weft*m 16 40I mi 6 43

This mull be confiderably too little. Indeed I am
of opinion my reckoning is fo, as we have, thele two

laft days, had a great Iwell from the eaflward, which

I have not fkill enough in navigation to allow for.

V- the 301b. By comparing Mr. Dymond’s watch

with Captain Richards’s, which he fays goes very ex-

actly, I find that Mr. Dymond’s has gained at the rate

of 9' i per day j and therefore 3' 38" muft be taken

o from
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from the time of the obfervation, more than I yefter-

day allowed, which will make the long, of the (hip

at 5 h. yefterday i y° 35' \ ; but this is undoubtedly

too fmall, a circumftance which I cannot account

for.

<f July 5th. Being by account in long. 45
0

\ W.
and by observation in Lat. 57

0
43' N. I made the

following observations for' determining the long, of

the (hip. Mr. Dymond obferved the altitudes of

the fun, and Capt. Richards thofe of the moon.

There mud be Subtracted from

the diftances 48
"

for the error of

the quadrant : the other quadrants

were right; but 3' mud be Sub-

tracted for the dip of the horizon.

The long, of the Ship according to thefe obfer-

vations will be found 47
0

47' f W.
I did not make uSe of the telefcope when I made

thele observations, as its field is too Small to ufe when
the Ship has much motion, which was the cafe at

this time.

We were certain that we were now well a-breaft of

cape Farewell
; having the two preceding days pafied

Several pieces of drift-wood. This is alfo Strongly

corroborated by the preceding observations.

U the 6th. About 4 h. we paffed another large

piece of drift-wood, which was the laft we Saw.

O the 10th. About 22 h. the lat. of the (hip

being 57
0
58' N. and long, (reckoned from the ob-

fervation of the 5th) 5i
c

' 20'' W. I made the follow-

ing

Dirt. ]) & Q Alt oft Alt. of

neareftiimb. 0 L . L. ]) L .L.

99° 30 40 41 22 57
29 41 I I 22 37
25! 41 52 21 55
23I 42 4 21 37
2 3 42 20 22 24
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ing obfervations for determining the variation of the

needle.

Ak.QL.L Ar>m

49" 51' 3l 37
50 36 3} 0

3' 1
8'' mud: be fubtra&ed from the

G s ait. for the dip of the horizon.

From the firft obfervation the variation comes out

31
0

33', and from the fecond 30° 2' -

y
and the mean

of both is 30° 47' \ wefterly.

b the 1 6th. The former part of thefe 24 hours

vve ran through feveral very ftrong replings of the

tide, which made us lufpeift that we might be

nearer the entrance of the Straights than our accounts

fhewed us to be ; and therefore about 1 1 h. the

whole fleet brought to, as the fog was exceeding

thick. We now compared all our reckonings, and

alfo with the commodore and brig’s people, and

found them all to agree very near : mine, which
was about long. 6i° W. being the headmoft.

About 16 h. wefaw the firft ifleofice; but it was

at too great a diftance for me to give any farther ac-

count of it.

j July the 1 8th. This day, and yefterday, we have

run through feveral very ftrong riplings of tide ; and

have pafled by many iflands of ice ;
but their diftance,

and the thicknefs of the fog, rendered it impofiible

for me to give any account of them.

$ the 19th. Pafled within a cable’s length of a

very large iflsnd of ice, or rather frozen (now, for

it appeared to me to be nothing elfe. It was about

ns high out of the water as our main-top, and was
adorned both on its top and fldes with fpires; and

indented
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indented in the moft romantic planner that can be

imagined.

U the 21ft. At noon the fog was fo thick that

we could fcarce fee a man on the forecaftie, and

hearing two guns at fome diftance (the fignal for

bringing to) we hauled our 'courfes. About half

an hour afterwards, we fired a gun j but having no
anfwer, we tacked, and fet our courfes, fore, and
mizen flays ; apprehending that the fignal at noon
was to tack, and that we mifled one gun.

All the afternoon we fired guns at fhort intervals,

but could hear no anfwer. At 7 there came on a

flrong gale, which with the riplings we were con-

tinually running through, made a very rough fea,

the waves beating continually over the quarter deck

:

and if we add to theie, the thicknefs of the fog, and
the great number of ice iflands we were amongft,

our fituation mufl be allowed to have been truly

dangerous : we weathered one ifland in the morning,

but by about three or four times the (hip’s length,

and though fo very near, we could not lee its top

for the fog.

i? July the 23d. About § pad 2, we made the

ifland of Refolution. which forms the north fhore,

at the entrance of Hudfon’s Straits, bearing from us

N. W. b. W. It lies, by my account, in lat. 6o°

29' | N. and long. 65° 9' W.
O the 24th. This afternoon, being in lat. 6i°

55 § N. and long, (by account) 67° 46', I made the

following obfervations for determining the variation

of the needle.

Vol. LX. P Alt.
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Alt. ©L.L.

29 5°l

Azimuth.

67 30
l variat.

Alt. QL. L. Azimuth,

25 IO 55 20 A

variat.29 13 64 20
/38°44' 24 34 54 40 l

2a 58 6 3 35 24 8

23 50
52 30

(

5 1 45 J
40° 52'

Hence the mean of both gives the variation 39°

48' W.
About 10 there came along fide of us a boat, with

feveral Efkimaux women, and two or three boys

;

but no men. They traded with the people fome of

their cloaths, and a few toys of their own making;
fuch as models of their bows, harpoons, &c. but I

faw nothing elfe that they had to trade ; nor had they

any weapons, either of offence or defence, along

with them. The boat is fo well defcribed and de-

lineated in Crantz’s hiftory of Greenland, that it is

entirely needlefs to attempt it here.

This morning we faw the other (hips under the

land, bearing from us N. N. E. and whom we joined

about noon.

The north fhore of thefe ftraits feems to be a

chain of broken iflands, or rather, large, bare rocks

;

one riling, as it were, in perfpe&ive above another.

But I cannot help obferving, that from the accounts

of authors, I expected to have found them entirely

covered with ice and fnow ; whereas I found them
entirely bare, except in fome very deep vallies. I

apprehend, however, that this had not long been the

cafe, as the water every where kept continually

tumbling down t le rocks in prodigious torrents.

I July the 25th. This afternoon I told 32 iflands

of ice as I flood on the quarter-deck. This number
is
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is about double of what I have ever feen before, at

one time.

The manner in which thefe iflands are formed has

been matter of much difpute ; and various, indeed,

have been the conjedtUres of feemingly very learned

authors concerning them. But I cannot, however,

help thinking, that the caufe and manner of their

formation might very eafily be made out from a few
principles; and thefe fadts, obvious to everyone who
vifits thefe Straits. But as this would lead me to con-

trovert the opinions of feveral Gentlemen, who in all

probability, are much more converfant in thefe

things than I can pretend to be, I fliall only here put

,

down thofe circumftances ; and leave it to every

perfon to form his own judgment of the matter.

i ft. The northern fhore of thefe Straits, as it is

ufually called, is one continued chain of fmall iflands;

which form almoft an infinite number of little bays,

and inlets. 2d. The rocks which form the fhores,

are very high; and in moft places almoft perpen-

dicular. 3d. The water is very deep clofe to the fhore,

in moft places 60 or 70, and in feveral 1 20 fathoms,

and upwards. 4th. The tides rife here fometimes

upwards of 6 fathoms, and fet through thefe Straits

with great velocity, and almoft in all directions.

5th. There fall, during the winter feafon, vaft quan-

tities of fnow, and at this time the frofts are alfo

very intenfe. 6th. The wind blows from the

northern quarter, at leaft, three quarters of the

year. 7th. During the months of June and July,

the vaft quantities of fnow, which lie expofed to the

fun, melt very faft, and the water running into thofe

bays and inlets, muft caufe a ftrong current to fet off

P 2 from
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from the fhore. 8th. There .are no ice mountains
any where on thofe fhores. 9th. Thefe iflands

come not from Greenland ; but are continually feen

to fet that way, until they get cut of thefe Straits

;

after which their courfe becomes more fouthcrly.

Eaftly, they are not ice, but fnow frozen. Thefe
circumftances, which are atteftable by too great a

cloud of witneffes to be difputed, will, I apprehend,

form fufficient data, whereby to give a very fatif-

fadtory anfwer to the problem in queftion.

This day, as I was obferving the fun’s meridional

altitude, there came along fide of us three Efkimaux
in their canoes, or, as they term them, Kiacks, but who
had very little to trade, except toys. None of thefe had
along with them any weapon that I faw, except a

kind of dart, evidently conftru&ed for fea purpofes,

as it had a buoy fixed to it, made of a large bladder

blown up.

The men have on their legs a pair of boots,

made of feal fkin, and foled with that of a fea horfe;

thefe come barely up to their knees j and above thefe

they have breeches made of feal, or deer fkin, much
in the form of our feamens fhort troufers. The re-

maining part of their cloathing is all in one piece,

much in the form of an Englifh fhift ; only it comes

but juft below the waift-band of their breeches, and

has a hood to it, like that of a woman’s cloak,

which ferves inftead of a cap. Over thele they have

a kind of foul-weather jacket, made of the fame

leather with the legs of their boots, which they

faften very tightly about their necks and wrifts

;

and when they are in their Kiacks (which alfo are

extremely well deferibed by Mr. Crantz) are likewile

faftened
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fattened in fuch a manner round the circular hole

which admits the man’s body, that not the leaft drop

of water can get into it, either from rain or the fpray

of the fea.

The drefs of the women differs not from that of

the men, excepting that they have long tails to their

waiftcoats behind, which reach quite down to their

heels j
and their boots come up quite to their hips,

which are there very wide, and made to ftand off

from their hips with a ftrong bow of whalebone, for

the convenience of putting their children in. I faw

one woman with a child in each boot top.

As to their perfons, they feem to be low ; but pretty

broad built, and inclined to be fat : their hands re-

markably ifnall ; their faces very broad and flat

;

very little mouths, and their lips not remarkably

thick ; their nofes final 1, and inclined to what is

generally termed bottled ; their eyes are black as

jet, and their eye-lids fo encumbered with fat,

that they feem as if they opened them with diffi-

culty j their hair is black, long, and flraight; and
notwithftanding that they feem encumbered with

a fuperfluity of flefh, they are remarkably brifk

and adtive ; more efpecially in the management of

their Kiacks, which exceeds every thing of the kind

that I have feen. All I can fay with regard to their

difpofition is, that if they really defefve the cha-

racter which authors have given of them, they

are the moft complete hypocrites that nature ever

formed *.

* It may not be amifs to obferve here, that I have had, whllfl

at Churchill, an exceeding good opportunity of learning the

difpofition of thofe people] as there are feveral of them come

.
* July
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<J July 26th. This evening I obferved the moon’s
meridional altitude 2° 35' alt. of the eye 12 feet.

A little before noon the following obfervations

were made for determining the magnetical variation :

o ’s Alt.

L. Limb.

37

39 5 2 i

4i 3

Azimuth

75
0
25' from a mean of 3 obfervations

by the chief mate.

89 50 from a mean of 4 obfervations

by myfelf.

2 42 from a mean of 5 obfervations

by Mr. Dymond.

almoft every year, by their own free will, to refide at the fa£tory ;

and can with truth aver, that never people lefs deferred the epi-

thets of “ treacherous, cruel, fawning, and fufpicious the

contrary of which is remarkably true in every particular. They
are open, generous, and unfufpe&ing

; addicted too much (it

mud be owned) to pallion, and too apt to revenge what they

think an injury, if an opportunity offers at that moment; but

are almoft inftantly cool, without requiring any acknowledge-

ment on your part (which they account, fhameful), and I verily

believe, never remember the circumftance afterwards. Mr. Ellis

obferves, “ That they are apt to pilfer from ftrangers, eafily en-
“ couraged t© a degree of boldnefs; but as eafily frightened.”

Now I cannot help thinking that he would have conveyed a much
better idea of them if he had exprefTed himfelf thus : They are

bold and enterprizing even to enthufiafm, whilft there is a pro-

bability of fuccefs crowning their endeavours; but wife enough

to defift, when inevitable deftru&ion ftares them in the face.

Perhaps few people have a greater genius for arts, which {hews

itfelf in every one of their implements, but particularly in their

boats, harpoons, darts, bows and fnow-eyes, which laft are

moft excellently contrived for preferving the eyes from the effe£l

of the fnow in the fpring. But a volume might be written on

thcfe fubje&s, and perhaps not unentertaining.

The
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The height of the eye about 12 feet. Lat. 62° 12' N.
And by calculating thefe three fets feparately, and

taking a mean of the three refults, the variation will

come oyt =r 44
0

f

.

It may perhaps be worthy of remark, that the

ifland of God’s Mercies, or, as fome call it, the

Upper Savage Ifland, lies in the mouth of an inlet,

running northward ; out of which come the greater

part of thofe iflands of ice, which are fo much
taken notice of in thefe parts. I have been told by

gentlemen in the Hudion’s Bay fervice, that fome of

their fhips have formerly been driven by the ice into

this inlet, where they found a fine open fea, without

any bounds that they could fee to the northward.

This inlet is called the North-Bay.

I beg leave likewife to mention what I apprehend

to be a miftake in Crantz’s hiftory of Greenland,

where he fays that thofe pieces of ice which are of

a vitriol colour are fait, and confift of fait water

frozen to ice ; but I can, from my own experience,

aflert, that when the fait water, which they catch

by the fea wafliing over them, is wiped clean off,

they are entirely frefh. I will not take upon me
to fay that they are not made from fait water

;

but if they are, it mull have depofited all its falts

before it was frozen to ice.

5 July 27.. This evening I told 58 iflands of

ice, all going directly acrofs the Straits from the

mouth of the above-mentioned inlet, at the rate of
feveral miles per hour.

From this one circumftance, we have an irre-

fragable argument to prove the impoflibility of Capt.

Middleton’s hypothefis, relating to the very flow pro-

6 grelfive
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greffive motion of. thefe iflands, and the long time

which, he thinks, they take up in diffolving. For,

admitting his hypothecs to be true, and that there

were no other iflands of ice but what came out of

this bay ;
not only Hudfon’s Straits, but even all the

adjacent fea would in a very few years be fo entirely

choaked up with them, that it would be impoflible

to force a ffiip amongfl them, could a matter of one

be found fo imprudent as to venture
; which mutt

be inevitable deftru&ion. The truth is, their motion

and diflblution are apparently fo very quick, that I

am of opinion it mutt be a pretty large ifland which

is not diflolved in one lummer. How Capt. Middle-

ton could drop into luch a palpable miftake, is very

difficult to fay : he moft certainly had as great an

opportunity of informing hirafelf of the truth of

what he wrote on this fubje<tt, as any perfon what-

ever; and in this cafe had not the leaft inducement,

whatever he might be thought to have in others, to

fpeak contrary to his knowledge.

? July 29th. At 1 5 h . we hauled the wind to the

fouthward, the ice being quite thick a-head of us.

At 19 h. hauled the wind to the N. W. and ttood

through the ledge of ice, as, for aught that appeared

to the contrary, it might reach quite to Cape Wal-

fingham, which now bore S.W. It confifted of large

pieces clofe jambed together: in the place where we
attempted to pals through, it was not quite fo clofe.

It is really very curious to fee a (hip working amongfl:

ice. Every man on board has his place affigned

him; and the captain takes his in the molt conve-

nient one for feeing when the £hip approaches very

near the piece of ice which is diredtly a-head of her,

which
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which he has no fooner announced, but the fhip is

moving in a quite contrary direction to what it was
before, whereby it avoids ftriking the piece of ice,

or at Jeaft, ftriking ot it with that force which it

would otherwife have done. In this manner they

turned the fhip feveral times in a minute ; the wind
blowing a ftrong gale all the time.

A little before noon, being in lat. 62° 48' N. and

Cape Walfingham bearing S W. by S. I made the

following obfervations for determining the magnetical

variations.

Alt,© L.L. Azimuth. Variat.W
(

33" 48' 63° 40']

3+ 6 68 37 37° 19

34 39 68 30 J

34 54 70 3° a

35 6 7 2 IO 39° 6'

35 1 r 7i 0 J

35 18 72 30 1
_

1 S'— 22 70 32
f
39— 30 74 3° -

The alt. of the eye was 12 feet, and the mean
of thefe three refults gives 38° 34' for the variation

required. But it may be neceftary to remark, that

the very great motion which the fhip had at the

time, renders the obfervations dubious.

t? July 30th. This evening 1 ftaid upon deck till

after midnight, in hopes to have obferved the 5 ’s

diftance from a ftar; but, after trying for near an hour,

I was obliged to give it up, on account of the twi-

lights, which are amazingly bright in thefe high

latitudes. There is another great inconvenience

which attends obfervations of this kind here, viz. a

Vol. LX. Q red
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red hazinefs round the horizon, to a confiderable

height, rendering the flars very dim ; but at the

fame time large, fomething like the nucleus of a

comet. I have been difappointed by one or other

of thefe, two or three times before ; but this is the

more vexatious, as we are now amongft many iflands,

headlands, &c. whofe longitudes are entirely un-

known, and on which account an obfervation would

have been Angularly ufeful.

From this time to ? ,
Auguft 5th, no circumftance

material happened ; but on that day I got the fol-

lowing obfervations for determining the longitude of

the fhip.

DiiJ. S&O’;
neareft Limb. Alt.QL.L.

Alt.
J) ’s

Cent. Adjuft. Quad. Lat. 6o° 46'! N.
73° 36' 33° 47' 48

°
o' 2i+

34 34 9 47 50 2 + Thefe obfervations

32i
22 47 23 3 + give the longit. of

32 35 47 5 3 + the fhip W. 92
0
.

32 48 46 57 2i +
32 35 2 46 55 5) l 3(— 2 36+ *** N. B. The
3i 46 40 height of the eye a-

3° 21 46 35 bove the water was

29 I 3 2 46 2 3 12 feet.

39 40 46 20

h Augufl



C “5 ]

t? Augud 6th. Mr. Dymond obferved the fol-

lowing didances of the fun and moon, which I have

taken the liberty to tranfcribe, and calculate by Mr.
Dunthorne’s method.

There are no adjuftments to be
allowed; the height of the eye above
the water was twelve feet : and the

longitude of the fhip, hence de-

duced, is 94
0

7.' \\ latit. =: eo 9 28'

N.

The longit. of the fhip at noon was, according to

my obfervation of the 5th, 93
0

50
/_

l\x/- n.

Mr. Dymond’s of this day, 94 2 1 j

C

O Auguft 7th. About 5 faw the low land of

Cape Churchill, bearing from the S. to S. W. b. S. but

the hazinefs of the horizon made the land put on a

different appearance every 4' or 5'. I cannot help

taking notice of one circumflance, as it appears to me
a very remarkable one. Though we faw the land

extreamly plain from off the quarter deck, and, as

it were, lifted up in the haze, in the fame manner
as the ice had always done

;
yet the man at the

mad head declared he could fee nothing of it. This

appeared fo extraordinary to me, that I went to the

main-top-mad-head myfelf to be fatisfied of the truth

thereof
;
and though I could fee it very plain both

before I went up, and after I came down, yet could

I fee nothing like the appearance of land when I

was there. I had often admired the fingular ap-

Q 2 pearance
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pearance of the ice in thefe parts, which I have
leen lifted up 2° or 3

0
at a diftance of 8 or 10 miles,

although when we have come to it, we have found
it fcarcely higher than the furface of the water.

At 21 h. we fired a gun, and thought we heard

one in anfwer to it; which, if true, muft have been

from the fadtory.

p Auguft 8th. We faw the flag-ftaff of the fac-

tory, with the colours on it, bearing S. W. by W.
but loft it again in the haze a few minutes afterwards.

At
3 we faw the fadlory-land, and the flag-fbff very

plain, S. W. b. W. At 4 made the appointed fignal,

which was properly anfwered ; after which, we bore

away diredtly for the mouth of the river, and at 5
anchored, there being little wind, and the ebb tide

was running out very ftrong. At this time Cape
Merry bore S. W. and Efkimaux Point N. W. b.

W. from whence, and the run of the fhip fmee

noon, I infer that the latit. of the fadtory is 58° 59'

N. and by Mr. Dymond’s obfervation in 95
0

33' W.
or, according to mine, 95

0
2

' W.
A little before noon we weighed, and Worked up

the river to the ufual place where the fhip lies,where,

about two the 9th, fhe was fafe moored.

5 the loth, we went on fhore, for the firfl time.

We were met on the beach by Captain Richards,

who went with us up to the fadtory, and introduced

us, in form, to the governor, Mr. Mofes Norton,

who, as well as Mr. Fowler, the perlon who luc-

ceeded him, behaved to us with great civility, and

kindnefs. After breakfafl, the furgeon of the fac-

tory was fo kind as to walk wtth us ieveral miles, to

fhew us the country.

The
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The foil, as far as we went, confined entirely of

high bare rocks, or looie gravel : amongft the latter,

there dioots up, in the Fower places, many dwarf

willows, and birch j
in the higher ones fome fmall

goofberry buflies; but thefe do not grow upright as

in England, but creep along the gravel like the

bramble brier. I faw befides thefe fome drawberries,

many cranberries, and a few bilberries ; but none

of thefe were yet ripe, except a few of the lad. I

likewife faw fome few plants creeping amongft the

mofs
;
but none that 1 knew, except the dandelion

and. (mall yarrow,

I faw fome wild ducks and curlews, but could

handle none of them ; we (hot a few birds, much
about the fize, colour, and make of a woodcock :

thefe they call here done-plover. I faw another bird,

not much unlike a quail, which they call here the

whale-bird, from its feeding on the offal of thofe

fifh after the oil is boiled out of it. Belides thofe,

1 faw many, and great variety, of the gull, or fea-

mew kind ; and alfo of fmall birds, like our linnets,

larks, &c. But the mod extraordinary bird that I have

yet met with is (I know not for what reafons) called

a man-of-war, and feeds on the excrements of other

birds
; its way of coming at its food is alfo a little

extraordinary ; he purfues the bird which he pitches

on for his fupply, until fear makes it void what he
wants, and fo foon as this happens, he catches the

morfel in his mouth ; after which he leaves that bird

and purfues another.

I found here three very troublefome infedts. The
fird is the mofchetto, too common in all parts of

America, and too well known, to need defcribing

here.
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here. The fecond is a very fmall flie, called (I Tap-

pole on account of its fmallnefs) the fand-flie. Thefe
in a hot calm day are intolerably trcublefome : there

are continually millions of them about one’s face and

eyes, fo that it is impofiible either to fpeak, breathe,

or look, vrithout having one’s mouth, nole, or eyes

full of them. One comfortable circumftance is,

that the leaf! breath of wind dilperfes them in an

inftant. The third in!e<5t is much like the large

flefh-flie in England; but, at leaft three times as

large: thefe, from what part ever they fix their

teeth, are lure to carry a piece away with them, an

inftance of which I have frequently feen and expe-

rienced.

Auguft i ith, 1 2th, 13th, 15th, 1 6th, 17th, and

1 8th,we got on fhore the cbl'ervatory and inftruments;

but the people were all fo bufy unloading the fhip,

and repairing the quay, craft, &c. that we could not

begin to put any part of the obfervatory up.

$ the 1 6th, I went with Mr. Fowler about ten

miles up the country, which, as far as we went, was

nothing but banks of loofe gravel, bare rocks, or

marfhes, which are over-flowed by the fpring tides,

and do not get dry before they return, and overflow

them again. Our errand was, to fee if we could not

find fome land likely to produce corn ; and in all that

extent we did not find one acre, wrhich, in my opinion,

was likely to do it. In fome of the marfhes the grafs is

very long, and with much labour they cut and dry as

much hay as keeps three horfes, two cows, a bull, and

two or three goats, the whole winter. I faw many
acres of land covered with fir-trees, fome of which

might be perhaps about 20 feet high : thefe grow

2 chiefly
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chiefly on the borders of the marfh-Iands, or, which

is the fame thing, round the fkirts of the rockey

parts. I faw no other wood, of any kind, that would

bear the name of trees ; but, except where the rocks

are entirely bare, or where the ground is covered

with water every tide, it is entirely covered with low

bufh-vvood, after we get a few miles from the factory.

Thefe fhrubs confift of willows of many kinds, birch,

juniper, goofeberry, and black currants. I faw fe-

veral plants, very different from any which 1 have

ever feen in England j but am not botanift enough

to clafs, or even give a tolerable defcription of them *.

Auguft the 19th and 20th. We laid the foun-

dation of the obfervatory in its proper place and po-

lition, which was on the S. E. baftion, the higher and

lower obfervatories nearly N. N. E. and S. S. W.
of each other refpectively. This place and pofition,

though inconvenient in fome refpedts, were, in my
opinion, the moft eligible for our purpofe. We alfo

got up the ffdes thereof, and fixed up a ftiff plank

of dry Englifh oak to fcrew the clock to ; this plank

was about 5 \ feet out of the ground, 4 feet in it, 16

inches broad, and 4 \ thick, and fupported with lpurs

to make it fteady. There was likewife placed at

the foot of it, in the moft folid manner poflible, a

ftone of about a quarter of a ton weight, with a flat

furface, to fet the bottom of the clock-cafe on ; fo

that the clock flood entirely independent of the ob-

fervatory.

* I have brought fome of them home with me in the beft

manner I could
;

but imagine they are not worth notice, on ac-

count of my want of experience in drying them.

The
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The 2 2d and 23d, the people were allowed to

write to their friends in England, fo I employed

myfelf to the fame purpofe.

The 24th, 25th, 26th, and 27th. The carpenters

were employed in making us bed-places, 6cc. hav-

ing hitherto had no where to lie but on the floor.O
The 29th, 30th, and 31ft, were employed on the

obfervatory ; we got on the circular parts and roof of

each. On the 31/1 the (hip failed for England.

September 1 ft, 2d, 3d, 5th, 6th, and 7th. We were

employed in finifhing the obfervatory. On the 8th we
let up the two clocks. This morning the fnow was

about two inches deep on the plains. The 9th, put

up the ftove in the obfervatory, the two thermo-

meters, and repaired fuch parts as had been broken

in the carriage, h the 10th, we filled the barometer,

and put it up ; we alfo took out the quadrant, which

we found much tarnifhed, efpecially the arc, and.

adjufled it ready for obfervation.

U Sept. 1 2th. I found that the roof of the ob-

fervatory would not permit us to take zenith dis-

tances of any ftars on the arch of excefs of the

quadrant, without moving it farther to the fouthward;

and as I could not hit on any method of determin-

ing the error of the line of collimation, which to me
appeared fatisfadtory, except by obfervations of ftars

near the zenith, I refolved to take up the floor of

the obfervatory, and remove the piles on which the

quadrant ftood farther fouth ;
and which, with the

afliftance of the houfe carpenter, I eftedted on the

16th, fo as anfwer our purpofe completely.

From this time to Auguft the 28th, 1769, I kept

no journal, except of the weather ; the original of

which
6
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which has been given in to the Royal Society;

and which is, in reality, the only thing we have

to keep a journal of here in the winter feafon

;

and therefore, what I have farther to offer is in fhort

memorandums, which I made when the circumftancc

mentioned occurred to me ;
but as they will fcarcely

appear intelligible, in that form, to any but myfelf,

1 fhall endeavour to throw it into a fort of hiflorical

account of the feafons, 'and manner of living, in that

part of the world.

We arrived at Churchill juft in the height of what
is called the fmall bird feafon, which confifts of

young geefe, ducks, curlews, plover, &c. This

begins about the latter end of July, and lafts till

the beginning of September, when the greater part

of thefe birds leave that part of the country. The
geefe then begin to go fail to the fouthward, and

continue to do fo until the beginning of Odlober.

This is called the autumnal goofe-feafon, in which
every perfon, both native and European, that can be

fpared, is employed ; but they feldom kill more
geefe at this time than they can confume frefh.

By the middle of October the ground is generally

covered with fnow. The partridges then begin

to be very plentiful ; and as loon as that happens,

the hunters repair to fuch places as they think moft
probable to meet with plenty of game in. The Englifh

generally go out in parties of three or four, taking with
them their guns, a kettle, a few blankets, a buffalo,

or beaver fkin coverlid, and a covering for their tent;

which is made of deers fkins, dreifed by the natives,

and fewed together, fo as to make it of a proper form
and iize. In pitching their tents, they have an eye

Vol. LX. R like-
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Iikewife to their own convenience with refpedt to

fhelter from the winds, and getting of fire-wood

;

which, it will eafily be imagined, makes a con-

liderable article here in the neceffaries of life : I mean
at this feafon of the year.

Much about this time, Iikewife, we who flayed at

the fadlory began to put on our winter rigging j the

principle part of which was our toggy, made of

beaver fkins: in making of which, the perfon’s

fhape, who is to wear it, is no farther confulted,

than that it may be wide enough, and fo long that

it may reach nearly to his feet. A pair of mittens

and a cap, of the fame, are all the extraordinary drefs

that are worn by thofe who flay at the factory, un-

lefs we add a pair of fpatter-dafhes, made of broad

cloth, which we wear over our common (lockings,

and two or three pair of woollen focks, which we
have on our feet. Thofe who go out add to the

fur part of their drefs a beaver fkin cap, which comes
down, fo as to cover their neck and fhoulders, and

alfo a neckcloth, or cravat made of a white fox’s

fkin, or, which is much more complete, the tails of

two of thefe animals fewed together at the flump-

ends, which are full as long and thick as thofe of

the Lincolnfhire weathers before they are fhorn.

Befide thefe, they have fhoes of foft-tanned moofe

fkin, and a pair of fnow- fhoes about 4 feet, or 4 £

feet long. Moft of thefe articles of drefs I was fur-

nifhed with by the honourable Hudfon’s Bay com-
pany ; but my chefl was broken open, after the fhip

came up the river, and every article, except the

fnow fhoes, taken away by the officers of the cuf-

toms. And though there was not one thing which

3 was

/
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was not an article of drefsj and though a petition

was preferred to the Commiflioners, in favour of

Mr. Dymond and myfelf, yet, for fome reafon or

other, they could not be reftored.

But, to return to Hudfon’s Bay. November the

6th, the river, which is very rapid, and about a

mile over at its mouth, was frozen fall over from

fide to fide, fo that the people walked acrofs it to

their tents : alfo the fame morning, a half pint glafs

of Britifh brandy was frozen folid in the obfervatory.

Not a bird of any kind was now to be feen at the

factory, except now and then a folitary crow, or a

very fmall bird about the fize of a wren ; but our

hunters brought us home every week plenty of par-

tridges and rabbets, and fome hares ; all of which

are white in the winter feafon; and the legs and claws

of the partridges are covered with feathers, in the

fame manner as the other parts of their bodies. We
now killed two or three hogs which captain Richards

had been fo kind to leave with the governor, which
before they were well opened, and cut into joints,

were froze like a piece of ice, fo that we had nothing

to do but hang them up in a place where they

would remain in that ftate, and ufe them when we
thought proper. We ufed fome of thefe, I believe,

in the month of May, which were as fweet as they

were the moment they were killed, and much more
tender and delicate. One thing however mull be

obferved, that if you road them on a fpit, or cut

them in any manner whilft reading, all the gravy

will run out immediately.

In the fore -end of December, I went to one of

the hunters tents, where I ftayed near a week. When
R 2 I was
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I was there, I was told by one of the people, that

they had a fpring very near them, which was not

yet frozen over, notwithftanding the fea was frozen

up as far as we could fee, and the ice in the river

was 4 or 5 feet thick. 1 went to fee it
; but that

morning the froft had been fo very intenfe, that it

was frozen over about an inch thick, when vve broke

the ice, the water was fo fhallow, that vve raifed all

the mud from the bottom ; and yet other fprings,

that were at leaf! fix times its depth, had been frozen

quite dry feveral weeks.

In the month of January, 1769, the cold began to

be extremely intenfe : even in our little cabbin, which
was fearcely three yards fquare, and in which we
conftantly kept a very large fire ; it had fuch an effedt,

that the little alarm clock would not £0 without an

additional weight, and often not with that. The
head of my bed-place, for want of knowing better,

went againft one of the outfide walls of the houfe ;

and notwithftanding they were of ftone, near three

feet thick, and lined with inch boards, fupported at

leaft three inches from the walls, my bedding was

frozen to the boards every morning
;
and before the

end of February, thefe boards were covered with ice

almoft half as thick as themfelves. Towards the

latter end of January, when the cold was fo very

intenfe, I carried a half-pint of brandy, perfectly

fluid, into the open air, and in lefs than two minutes

it was as thick as treacle ; in about five, it had a very

ftrong ice on the top j and I verily believe that in.

an hour’s time it would have been nearly folid.

About the beginning of December we began to ufe

fpirits of wine for the plumb-line of the quadrant,

which
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which would have been evaporated to about half the

quantity in a fornight’s time, the fpirituous part (hoot-

ing up the plumb-line, and Tides of the glafs like

coral ; but perfectly white. What remained would

then freeze, but not before. At the beginning of

the winter I hung a fmall vial with about a tea-fpoon-

ful of proof fpirits of wine by the thermometer, on

the outtide of the obfervatory, and when I had well

corked it up, dropped Tome water on the cork,

which was indantly frozen to ice, and thereby fealed

the vial, in a manner hermetically. This, though

it hung all the winter, never froze ;
nor, that I could

perceive, altered its fluidity in the lead:.

It was now almod impofiible to deep an hour to-

gether, more efpecially on very cold nights, without

being awakened by the cracking of the beams in the

houle, which were rent by the prodigious expanfive

power of the frod. It was very ealy to midake
them for the guns on the top of the houfe, which
are three pounders. But thofe are nothing to what

we frequently hear from the rocks up the country*

and along the coad; thefe often burding with a report

equal to that of many heavy artillery fired together,

and the fplinters are thrown to an amazing didance.

On Sunday, March 19th, it thawred in the fun,

for the fird time, and on the 26th it thawed in reality.

The yard of the fa&ory was that day almod covered

with water. After this, it continued to thaw every

day about noon when the fun was out; and by the

23d of April, the ground was in many places bare.

On the 26th it rained very fad, almod the whole

night, which was the fird rain we had after Odtober

the 3d, 1768. It was really furprizing next morn-



[ 126 ]

iiigto fee what an alteration it had made, in the ap-

pearance cf the country. We had now alternately

inow and rain, frofts and thaws, as in England 3 the

grafs began to fpring up very fad; in the bare places,

and the goofeberry bufhes to put out buds : in fhort,

vve began to have feme appearance of fpring.

The latter end of April, the hunters began to

come home from the partridge tents, in order to pre-

pare for the fpring goofe feafon, which is always ex-

pected to begin about that time 3 and is, in truth,

the harved: to this. part of the world. They not only

kill, fo as to keep the whole factory in freda geefe

for near a month, but to fait as many as afterwards

make no inconfiderable part of the year’s provision.

There are various forts of the geefe, as the grey-

goofc, the way-way, the brant, the dunter, and le-

veral more, which I cannot now recoiled. The
gander of the dunter kind is, in my opinion, one of

the moil beautiful feathered birds that I have ever

feen, their colours being more bright and vivid than

thofe of the parrot, and far more various.

Toward the latter end of May, the country be-

gan to be really agreeable
3
the weather being neither

too hot, nor fo cold, but that one might walk any

where without being troubled with any difagreeable

fenfation ;
and the dandelion, having grown pretty

luxuriant, made mod: excellent fallad to our road:

geefe.

On June 16th, the ice of the river broke up, and

went to fea 3 we now fet our nets, and caught great

plenty of fine falmon 3 I have known upwards of

90 catched in one tide. We had bedde, fifhermen

up the river, who brought us down plenty of pyke,

mathoy,

1
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mathoy, and tittymeg 3 thefe two lad being fill} pe-

culiar to this country, and both very good. But, in

enumerating the fid), I mud not omit the kepling,

which comes about the middle of July. This fifh

is nearly of the dze of a fmelt, and has exactly the

fame fmell 3 but its back is much darker, and it is

not quite fo thick as a fmelt in proportion to its

length, more efpecial
!y

toward the head: according

to my opinion, it exceeds, in point of delicacy, every

other dth whatever, and is in fuch plenty, that they

are thrown up, and left on the fhore by the furfof

the fea 3 but then it mud be owned that this rarity

can never be had above a fortnight in a year, and

fometimes not fo long. This fifn is well known on

the banks of Newfoundland.
About the beginning.of July we likewife got plenty

of very fine radifhes; and the tops of our turnips

began to grow large enough to boil for greens to our

beef and fait geefe. Moreover, towards the middle,

we had very fine lettuce, fo that if the mufchettos

had not paid us a vifit about the beginning of the

month likewife, the two or three lad months would
have been extremely agreeable; but, taking altogether,

I cannot help thinking that the winter is the more
agreeable part of the year.

I diall here add fuch remarks as I have been able

to make, relative to the natural hidory of the country 3

its inhabitants, foil, air, produce, &c. And fird with

refpedt to the inhabitants: They, are of a middle

fize, but rather tall than otnerwife 3 very fpare and

thin : I never faw one, either man or woman, inclined

to be flefny
3
of a copper colour, wide mouths, thick

lipped, and have long, ftraight, black hair 3 of which
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they are immoderately fond, and would not have it

cut, except on the death of a friend, for any thing

that you can give them : their eyes are black, and

the mod beautiful that I ever faw. The red of their

features vary as thofe of Europeans do. Their dif-

pofition feems to be of the melancholic kind
;
good-

natured, friendly, and hofpitable to one another, and

to the Europeans ; and I believe the mod honed
creatures that are any were to be met with. They
do not readily forget an injury; but will never re-

venge it when they are fober. They have no laws

whereby to regulate their conduit, except that, of

reafon ; which, in their fober moments, they are

feldom known to tranfgrefs. They converfe ex-

tremely well on fubjedts which they underdand, and

are remarkably clever in repartees ;
but feem to have

very little genius for arts or fcience. They lead an

erratic life, living in tents, as all people mud do,

whofe fubfidence depends entirely on hunting.

They- are not without fome notion of religion, but

it is a very limited one. They acknowledge two

Beings; one the author of all good, the other of ail

evil. The former they call Ukkemah, which ap-

pellation they give alfo to their chiefs ; and the latter

they call Wittikah. They pay fome fort of adoration

to both, though it is difficult to fay what. Their

opinion of the origin of mankind is, that Ukkemah
made the fird men and women out of the earth,

three in number of each; that thofe, whom we Euro-

peans fprang.from,were made from a whiter earth than

what their progenitors were, and that there was one

pair of dill blacker earth than they. They have

likewife



[ ,2 9 ]
likewife an imperfedl traditional account of the

deluge ; only they fubftitute a beaver for the dove.

With refpedt to the foil and its produce of the vege-

table kind, I can add very little to what I faid on my
firft coming on Ihore. As to corn, I am well con-

vinced, that about Churchill it will produce none, ex-

cept oats.: thofe, from a trial which I have feen, I be-

lieve might be brought to fome tolerable degree of

perfection in time, and with proper culture. Its in-

ternal contents are, I believe, chiefly rocks ; there are,

however, many of them marble, and fome very fine.

I have alfo fpecimens of copper, copper ore, mundic,

fpars, talk (different from the Mufcovite), and feveral

pyrites ;
for the greater part of which, I am indebted

to Mr. Jacobs, chief, and Mr. Hutchins, furgeon at

York Fort 5 from whom I received many favours.

The air in this country is very feldom, if ever,

clear for twenty-four hours together ; but we were

not fo much troubled with fogs as I expeded we
fhould be, from the accounts which I had read of

the country* and from what we experienced in our

voyage out : but in this point, as well as every other

which refpedts the weather, the journal which we
kept will, I prefume, be moft fatisfaclory.

. I have before mentioned the haze which is con-

tinually found near the horizon here. This, I ap-

prehend, is the caufe why the fun’s riling is always-

preceded by two long ftreams of red light, one on
each fide of him, and about 20° diftant therefrom.

Thefe rife as the fun rifes ; and as they grow longer,

begin to be infleCted towards each other, till they

meet direClly over the fun, juft as he rifes, forming

there a kind of parhelion, or mock-fun. Thefe two
Vol, LX. S ftreams
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ftreams of light feem to have their fource In two
other parhelia, which rile with the true fun ; and

in the winter feafon, when the fun never rifes out

of the above-mentioned haze, all three accompany

him the whole day, and fet with him, in the fame

manner that they rofe. I h&ve, once or twice, feen

a fourth parhelion diredtly under the true fun ;
but

this is not common.
The aurora-borealis, which has been reprefcnted

as very extraordinary in thofe parts, bears, in my
opinion, no companion to what I have feen in the

north parts of England. It is always of the fame

form here, and eonfifts of a narrow, fteady flream

of a pale ftraw-coloured light, which rifes out of

the horizon, about E. S. E. and extends itfelf through

the zenith, and vanifhes near the horizon, about the

W. N. W. It has very feldom any motion at all; and

when it has, it is only a fmall tremulous one on the

two borders.

I fhall now reflime my journal. Monday, Auguft

28, we took down the inftruments, packed them up,

and put them on board the fhip, expeifting to have

failed the next day ; but unforefeen accidents de-

tained the captain until t? September the 2d, when
we took leave of the governor and officers of the

factory, and came on board the ftiip. We were after

this detained by contrary winds until the 7th ; on

which day, about 1 5
h we faw the comet, which

was obferved this year in England, in a right line

between £ Orionis and Procyon ; and alfo in a

right line with Aldebaran, and a Orionis; but be-

low both. About i8 h we failed out of the river

with a fine breeze from the weft ; and at noon I ob-

ferved, with great care, the fun’s meridional altitude

to
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to be 36° 2' 4 ;
from whence the latit. of the fhip is

59
0 n 7

\ and that of the fa&ory 58° 55'

The prodigious difference between the latitude of

Churchill fa&ory, as laid down from obfervations

made by Hadley’s quadrant, and that deduced from

the obfervations made with our agronomical quadrant

on fhore, has often employed my mofl ferious at-

tention ;
but I cannot think on any probable caufe

for fuch difference, unlefs it lie in the very great re-

fradive power of the air in thefe parts. I have men-
tioned how the ice and land appear to be lifted up,,

when we (land on the fhip’s deck : and if the vifible

horizon be lifted up in like manner, it muff make its

apparent diftance from the fun, or, which is the fame

thing, the fun’s apparent altitude lefs than it other-

wife would be,; and confequently, the latitude greater

than the truth; and alfo greater than it will be fhewn

by a land quadrant, which depends not on the hori-

zon, agreeable to what we find it in the cafe be-

fore us

• Having mentioned this circumftance to the reverend Mr..

Mafkelyne, it immediately occurred to him, that the longitude-

deduced from obfervations of the j) ’s diftance from the fun or a

ftar, would be conftderably affected by this caufe, as not only

the altitudes of the O, from whence the time at the fhip is

found ; but alfo the latitude of the fhip, found by an obferva--

titin of the fun’s meridional altitude, or otherwife, will confpire

to encreafe the fun’s diftance from the meridian, or angle at the.

pole.

I have therefore recomputed the longitude from my observa-

tion of the moon’s diftance from the fun, taken Auguft the ^tb,

176?, on a fuppofition that the mean error in any altitude taken

by Hadley’s quadrant, arifing. from this caufe, is 10 minutes;,

and find that, on fuch a fuppofition, which it muft be allowed

appear to be extremely well' founded, the longitude will be ii' J

S 2 '
? Sen*-

V. .
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$ September the 8th. About 14
h
f I fa\v the

comet again, in a right line with Saturn, and (3 Canis

minoris; and alfo in a right line with Capella, and

y Geminorum. Its tail pafled diredtly over e Ori-

onis and might be traced about as far beyond it, as

that ftar was from the head of the comet,

G September the 10th. At 16 h the comet was
in a right line with Caftor and Procyon

; and about

5° or 6° below the latter. This was the laft time I

law it.

$ September the 20th. Being in latit. 6i° 13' f,

and Cape Refolution E. b. S. I made the following

obfervations for determining the longit. of the fhip.

D It. )) & © Ah. O’* Al:. l)-s IN. id. 1 j mult ne lubirdCted trout
near, limbs. Jr. limb. 1 . limb.

the fun’s a'f, fnr the errnr of fhf*

*°5
J

5 2 '! 1 7
°

39
'

3 S
J

4 2 quadrant, and 3 | from both the

5° 1 7 50 30 O and D ’s altitudes for the dip of

49 17 58 28 the horizon
;
and then the longit. of

47 18 6 12- the (hip will come out 66° 10' W.
Bv account, it is 65° 30'f.

Before I quit this part of the world, I cannot

help obferving, that I have had abundant reafon, in

my voyage home through Hudfon’s Straits, and the

adjacent Seas, to reft fatisfied with having ventured

my opinion in refpeft to the quick motion, or fwift

dilfolution, of the ice iflands. For, fince we left the

Straits, we have not leen one j and though we were

lefs than what I found it at the time when I made the obfcrva-

tion, and therefore the longitude of Churchill will in this cafe be

only 94
0 50' | W. And by male ng a fitnilar corre&ion of 15' to

Mr. Dymond’s obfervation of the 6th, it will give the longi-

tude of Churchill 95’ 18' W,
becalmed,
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becalmed, and much troubled with contrary winds,

i'o that we lay beating from fide to fide about nine

days in the Straits,_yet we did not fee twenty iflands

the whole time, and thefe none of them very large.

Whereas, was captain Middleton’s hypothecs true,

and they were fome hundred of years diflolving, and

traveling into the latitude of 50°, they could not

have got by this time quite out of Hudlbn’s Straits,

much more out of the Straits of Davis.

We were, by my account, abreaft of Cape Fare-

well on the 26th ; about which time we were taken

with very rough, and contrary winds, with which
we were troubled almoft all the way till we got

abreaft of Ireland.

h October the 7th, P. M. being by account in

long. 1 8° 57' W. or by my laft obfervation in

long. 1

9

0
38', and lat. 52

0
io' N. I had the follow-

ing obfervations for determining the longit. of the

fhip.

Dili. D&o
nearrft L’s.

Mr. Wcod
O’* L. L.

J. D.
1) 's Cent.

86° 6' 17° 2 «o" 39
8 l6 40 10 57
81 l6 30 1 1 8

10 l6 3 1 1 27
IO 15 50 11 38

1' muft be fubtra£led from the dis-

tances, 3' from the D ’s alt. ; but o
from the fun’s, for the errors of the

quadrants ; and 3' 34" from the O'*
alt. and 3' 18" from the i ’s for the

dip of the horizon. The long, from
thefe obfervations comes out =18*
59'
iW.

$ October the 9th. About 20 h we ftruck found-

ings in 87 fathom water : the bottom fine white fand.

The 10th at 2i h made the Scilly light-houfe from
the maft-head ; and at noon it bore diredtly north,

by true card ; the (hip being in long. 5* 40' W. by

my

5
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my account, in 5
0
42' \ by my lad obfervation, and

in 6° 21' by the former.

$ Odtober the nth, latit. 49
0
45' N. I obferved

the following didances of the D ’s neared: limb from

u Aquilae.

1 inric by

the Watch.
Diit. }) a Hit. ]> ’s

a Aquilae. center. Subtradt 48" from the diftances for

the error of the quadrant ;
and 3 \ from

the ]) ’s alt. for the dip of the horizon.

The watch went, as truly as it could

well be regulated, to mean time.

8 h
541

59
9 l i

4s

40 55i

5 a

59i
41 0

33 4t

33 45

33 3 b

34
Time by

theWatch.
Ait. Q’s

L. L. The error of the quadrant in thefe

obfervations is — 48' , the dip of the

horizon 3' 34", and the lat. of the

fliip 49° 33
/

> 3 t and the watch will

be found too dow for apparent time

ae long, of the fhip when I took the alti-

20 50

54
545
5 6

S6i

20 4i
8

•

12

26j
28i

by2 /

56
//

. T
tudes for determining the time was by account 4

0

34',.

by my fird obfervation 5
0

1 5', and by the fecond 4
36 i W. and it will be found by this lad 4

0
55' W.

At noon the Lizard light-houfes bore N. E. by

N. did. by edimation about eight miles ; and from

hence I infer that its longitude wed from Greenwich
is, by account, 4

0
27k By my fird obfervation 5

0
8',

by the fecond 4 29 4 ,
and by the lad 4

0
48'. The

true longitude of this place as determined by Mr.
Bradley’s cbfervations made there (vid. preface to the

Nautical Almanack of 1771) is 5
0

15'' W. and there-

fore the greated error that I have committed in thefe

obfervations is 45' 4
,
and the mean of the three

differs no more than 26' i from the truth j but I

apprehend*
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apprehend the greateft error will be thought of very

little conlequence in the practice of navigation.

I here clofed my account of the Ihip’s way
; but

the evening of the 12th proving very fine, and hav-

ing an opportunity of obfervine the d ’s diftance from
Aldebaran to the eaft, and from a, Aquilse to the

weft of her ; I took the following ones, as they may
be of ufe, if compared together, to fhew what de-

cree of accuracy thefe obfervations will admit of.

Time by

the Watch.
]) ’s farthelf

L. a Aldeb.

Alt. of

D L.L.
Time by

the Watch

.

)) ’s nearelt

L. a uAquil.

Alt. of

D L.L.

9
h

57
'

8o° 19' 39 ° 9
'

ioh 13' 5 C 57
'

3« 55
10 6| 80 I4§ 7 10 19I 52 01 47
10 8| 80 12 b 10 22| 52 1 43

The latit. of the fhip at this time was 49
0
34' N.

The error of the quadrant with which the diftances

were taken was— P, and the dip of the horizon 3 f

.

The obfervations of Aldebaran give the longitude

of the fhip 4
0

ic/ W. and thole of a Aquilae 3
0

43' | j
but I would not be underftood to mean that

either of thofe is the long, of the fhip, becaufe I

had no opportunity of finding the error of the watch.

On the 13th the captain, finding that he gained

nothing by beating in the Channel, took a pilot on

board for Plymouth ; and on the 14th, about one

o’clock, we came to an anchor in Hamoze. On the

1 6th, finding the eafterly winds hill likely to con-

tinue, Mr. Dymond and myfelf took places in the

flage, and arrived in London on the 19th about 9
in the evening.

I flatter myfelf that no gentleman will think that

I have laid the preceding remarks before this learned

Society.
J w
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Society, under a preemption that they can, in any

refpedt, merit their notice. There are many of them
on fubjedts which I am but little acquainted with

:

thefe were made only for my own amufement, and

are now fubmitted to the Royal Society, at their

command, and und£r a thorough conviction that

they will be read with thofe candid allowances, which,

I am well convinced, they (land much in need of.

At the fame time, I fincerely declare, that it would
give me the higheft fatisfaCtion if they fhould be

found to contain one ufeful hint, or be conducive of

pleafure to any perfon whatfoever.

I (hall conclude the whole with the latitudes and

longitudes of the following places, which are all that

I had an opportunity of determining with any to-

lerable degree of accuracy : and thefe all depend,

more or lefs, on the (hip’s run j fome of them for

confiderable diftances. But they are done with care,

and all the accuracy that I was capable of. Thofe

that are marked thus (:) are lefs certain than the others.

Names of f laces. ''Latit. N

.

Lontr. vv.

Cape Refolution, bC 29' 6 5
y ib

Button’s Ifles, 65 20 :

Saddle- back Ifland, 62 7 68 13 ^

Ifland of God’s Mercies, or UpperSavage 1

Ifland,
62 3 2i 70 4SJ

Cape Charles, 62 4H 74 15
Salifbury Ifland, 63 29 76 47 :

Cape Wallingham, 62 39 ’ 77 48
Cape Diggs, 62 4i 7 « 5°
North End of Manfell Ifland, 62 3«1 80 33
Cape Pembroke, 62 57 : 82 0 :

XIV- Oifir*-
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Received November 23, 1 7 <59*

XIV. Obftervations on the State of the Air
,

Winds
, Weather

, &c. ^ Prince
of Wales’s Jw, on the North-Weft Coaft
^Hudfon’s Bay, in the Tears 1768 and
ij 6 g, by Jofeph Dyniond and William
Wales.

1768. Ho Baro.

Th
A

erm
B Winds Weather, &c.

Tp Sept. 10, at 22 29 79

+
+4

+
4 if N. E. Rainy, with a gentle

0 xi 0 89 4 2 2 44 Ditto
breeze.

Ditto.

4 92 42| 44 N. W. Cloudy and cold, the

18 30 04 40 4 i Ditto
wind as above.

Ditto.

20 06 4 i 44 Ditto Ditto.

5 12 0 °7 49§ 48 North Very hazy, and almoft

4 °5 50 45 N. E.

calm.

Cloudy, with a gentle
breeze.

9 29 99 46I 42 S. E. Ditto.

20 29 69 432 44 Ditto Very rainy,withftrong

S 13 0 62 46 aH South
wind.

Dittto.

4 52 45 442 N.W. Ditto.

20 35 40 38 North Ditto.

8 14 0 38 4°l 45 N. W. Cloudy, wind high.
Ditto.4 42 4 i 4 1 Ditto

Vol. LX.
18 29 55 37 i 38} Weft Ditto.

T n Sept
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Therm.

1768. Ho. Baro. A B Winds.

+ +
1* Sept. 15, at 0 29 61 46 42 2 N. W.

5 66 47 § 45 Weft.

20 29 74 36I 32 N. W.

* 16 0 29 80 4 i 37i N. W.

20 29 80 34 34 North

7? 17 4 29 79 ZH 35i N. W.

18 29 62 3 2 32 N. J£.

O OO 1 29 61 +3 38 Ditto

x 9 29 66 33 33 North.

* 19 0 2 9 73 36 38 Ditto

. 3 29 77 4i 39 Ditto

11 29 84 3 6 34 N. W.

18 29 96 34 34 s. w.

22 3° 03 40 36 Ditto

S 20 3 30 07 49 45 Weft

19 30 06 38 38 Weft

3 21 0 30 09 45 49 s. w.
2 3° °9 49 56 s. w.
9 30 09 50 46 Ditto

18 29 98 45 43 South

It 22 0 29 93 57 60 S, W.
2 29 93 58 6 3

Weft

4 29 89I62^ 65 S. W.

Thin clouds, the wind
high.

Thin clouds, and the

wind high.

Frofty, with fleet at

intervals, the wind
very high.

N. B. I could juft per-

ceive that fome wa-
ter on the head of a

cafk, which flood

clofe to the obfer-

vatory, had a thin

fkin of ice on it.

Cloudy, with fleet at

intervals.

Cloudy, the air frofty.

Cloudy, and foarp air.

W. W.
Cloudy,with frofty air.

Cloudy.

Cloudy, with fleet and

almoft calm. •

ouds and haze.

Clear.

Partly clear, the aurora

borealis very bright.

Clear, with a frc{b

breeze.

Ditto.

Ditto.

Cloudy.

Clear, fine weather.

Ditto.

Ditto.

Ditto.

% Sept. 22
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Therm.

r768. Ho. Baro. A B Winds

+ +
if Sept. 22, at iQ 29 84 49 47 Ditto

? 23 0 29 81 53 56 South

2 29 77 57 58 Ditto

19 29 65 5 © 50 Calm

h 24 2 29 67 53 54 3 . E.

6 29 68 5 i 5° Eaft.

20 29 79 +6f 46 Ditto

O 25 0 29 8j 47 45 Ditto

4 29 8j 46 42 t N. E.

at 29 81 42 42 Ditto

> 26 0 83 43 44! Ditto

4 84 44 41 Eaft

20 79 40 40! S. E.

f 27 0 77 47 48 Ditto

4 /o OO
N|m 47 Ditto

12 68 42 4 r ! Ditto

20 67 4 1 40 Ditto

? 28 0 68 44 46 Ditto

4 75 44 46 Ditto

20 96 43 § 44 South

n 29 0 98 5° Ditto

4 98 5 6 55 Ditto

20 97 40 38 Ditto

? 30 0 29 98 47 47 Ditto

4 29 98 53 50 S. E.

1r 2

|
Weather.

Moderate breeze, and
hazy.

Ditto, cloudy.

Cloudy, almoft calm.

The latter part of this

night much thun-

der and lightning;

about i8 h
it began

to rain very faft at

times.

Thick and cloudy ;

little wind.

Cloudy, with a freih

breeze.

J.D.
Cloudy, with a brific

gale.

Foggy.

Ditto.

Ditto, brifk breeze.

Cloudy.

Cloudy, with fqualls

of wind.

Ditto.

Hazy, with a ftrong

gale.

Cloudy, the wind very

high.

Ditto.

Ditto.

Ditto.

Cloudy, but lefs wind.
Hazy.
Clear.

Ditto.

Cloudy, frefli breeze.

Flying clouds, ditto

breeze.

Clear.

? Sept.
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1768 . Ho. Baro.

fTh
A

erm.

B Winds.

4* +
? Sept. 50,

at 20 29 82 36 35 S. E.

b? Oct. 1 0 29 79 46 45a South

4 2 9 72 49i 5°i Ditto

19 29 34 40 39
Ditto

O 2 0 29 25 49 50! Ditto

21 29 39 37 38 ,\
T

. W.
T> 3 1 29 47 39 36

Ditto

5 29 5 C 3* 34 Ditto

19 29 65 3i 2 9
Ditto

$ 4 0 29 7c 3i 3° Ditto

S 29 61 3° 30 Ditto

l 9 29 5 e 28 I 2 9
South

5 0 29 44 34 40 Ditto

S 29 44 40 44 S. W.
29 4 2 38 33

N. W.

•

20 2 9 43 35 38 N. W.
U 6 2 2 9 54 36 35

Ditto
*

5 29 57 35 34
W eft

>9 29 62 2<9 29
N. W.

? 7 0 29 62 3°i 32 Weft

5 29 6 3 3 i 33 Ditto

19 29 73 30 28 N. W.
T? 8 2 2 9 72 3i 3° Ditto

6 29 7i 3 2 33 Ditto

20 2 9 57 3° 30 Weft.

O' 9 0 2 9 5 2 33 35 Ditto

4 2 9 49 35 37
20 2 9 48 34 34 N. W.

D 10 0 29 50 35 35 North

Weather, &c.

Clear, and a (harp
hoar froft.

Clear fharp air.

Flying clouds.

W. W.
Clear.

Hazy.

Cloudy, and moift air-

Ditto.

Snow and rain.

Cloudy, and very cold

to fenfation.

Ditto.

Ditto.

Clearing, a hard froft.

Cloudy and warm.
Clear.

Clear; but the Aurora
Borealis fo bright in

the zenith, that I

could not fee a Per-

fei.

Cloudy, wind high.

Ditto.

Strong wind and fleet.

Strong wind, a hard

froft, and cloudy.

Cloudy and high wind.

Ditto.

Strong wind, fmall hail-

Strong wind, cloudy.

Ditto, and clear.

j. D .

Sharp froft and hazy*

wind pretty high.

Ditto, and cloudy.

Ditto, and calm.

A ftifr gale, and much
fnow falling.

Wind high,much fleet.

5 Odt. iq
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Therm. 1

1764. Ho. Baro. A B Winds.

-1- +
D Odt. 10 . 4 29 53 35 34 N.W.

20 29 82 28 27 Ditto

J 1

1

0 29 88 2 7 25 N.W.

4 29 94 27 26 Ditto

20 29 85 23i 23 Eaft

9 12 0 29 7c 26 32 Ditto
*

4 29 57 29I 3 *f Ditto

20 29 72 30* 33 N. E.

% 1

3

0 29 79 32 34 Ditto

6 29 82
i
2 28 North

20 29 85 28 26 Ditto

? 14 0 29 90 37 34 Eaft

4 29 gc 41 37 Ditto

20 29 87 3° 32 South

* J 5 0 29 89 33 36 Weft

4 29 91 34 3i Ditto

20 30 19 22
! 17 NNW.

O 16 0 30 2C 2 5 28! N. W.
4 30 I>, 27 21 Ditto 1

*3 30 1/ 22 120 Weft

Weather, See.

Ditto and ditto, a very
keen fro ft air.

Ditto. N. B. The
liquid in which the

plumb-line of the

quadrant is immer-
fed, confifting of
water, and about one
fourth part brandy,-

is this morning froze
fo hard, that I can
fcarcely make an im-
preffion on it with
my finger.

and much
fleet.

frozen

loudy, and the air

extremely (harp.

'loudy, with fome
fnow, and very little

wind.

f°ggy»

•W. V/.

o Odfc.
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1768. Ho. Baro.

Th«
A

:rm.

B Winds

+ +
0 Oa. 16, at 20 30 18 20 <9 Weft

:> 17 0 3° 22 29 2 2t Ditto

3 3° 20 3* r8 Ditto

*5 3° 04 26 23 S. W.
20 2 9 93 26 27 South

3 18 z 2
.9 84 3i 33 S. W.

5 29 81 3i 32 Weft

20 29 77 32 32 N. W.

$ 19 0 29 79 3 2 i 34 Ditto

4 29 83 33 3*2 Ditto

20 29 Si 30 30 W elt

20 2 29 77 33 3i

20 29 55 3 2 34 S. W.

? 21 O 29 55 33 36 Ditto

5 29 55 34 36 Weft

21 29 64 3 1 27 North

* 22 0 29 65 30 27 Ditto

20 29 54 23 25 N. W.

O 23 0 29 54 2 5 26 Ditto

4 53 26 26 Ditto

20 58 23 x8| Ditto

24 0 65 2I| 20 Ditto

4 69 21 21 Ditto

20 7 6 I 6 f 13I North

3 *5 0 76 l6 19 Ditto

4 76 18 i9i Ditto

20 78 15 9f N. W.
$ 26 0 7 J 17 9 i Ditto

4 63 l8 Hi Ditto

20 25 22 24 Calm

If- 27 0 23 24 28 N. W.
4 22 25 27 Calm

Weather, Sec.

Clear.

Ditto.

Ditto.

Ditto.

Cloud to the caftward.

Cloudy.

Ditto.

Ditto with fleet.
.

Ditto, moderate wind.

Ditto.

Cloudy, with fomc
(now, and almoft

calm.

Cloudy and calm.

Cloudy, with a moift

air.

Ditto.

Ditto.

A brifk fall of fnow.

Fair, but cloudy.

J. D.
Wind very high, air

(harp, much fnow.

Wind high, and dark

weather.

Ditto, with fleet.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Ditto.

Lefs wind.

Hazy.

Very hazy.

Quite thick and clofe,

with fome fnow.

Brifk gale, and cloudy.

Cloudy with fleet.

7i oa.
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1

iTh erm.

1768. Ho Baro. A B Winds Weather, &e.

+ +
If Oft. 27» at 20 7 e ?3i 14 North Cloudy, wind high.

? 28 0 81 20 1 5i N. W. Hazy, wind very high.

4 29 86 18 1

1

Ditto Cloudy, wind ditto.

20 30 01 10 IO Ditto Dark and cloudy,wind
as above. This

t morning a glafs of
brandy, expofed in

the open air, was
frozen to the tides

of the glafs.

h 29 0 30 05 I2| 17 Ditto Dark and cloudy.

4 30 06 12 114 Ditto Clear.

W W
21 3° °3 12 15 S. W. Cloudy, little wind.

O 3° 1 30 02 l6 22 Calm Cloudy.

8 30 oc l8 18 S. E. Ditto.

20 3° J 3 19 20 N. W. Ditto.

3 31 0 30 16 20 22 Ditto Ditto.

c N. E. Ditto.

20 30 21 l 3 H S.E. Clear.

2 Nov. 1. 0 30 17 *9 19

1

S. E. Very hazy.

8 29 qo 20 22 South A brifk fall of fnow.

21 29 8 5 21 19 N. W. Snowing.

$ 2 0 29 85 20 19 Ditto Ditto.

8 29 67 16 10 S. W. Cloudy.

20 29 01 22 27 South Snowing.

% 3 0 28 95 24 3 2
N. E. Cloudy.

8 28 99 24I 24 N. W. Clearing.

20 29 17 24 18 Ditto Cloudy, ftrong wind.-

? 4 0 29 21 20| 16 N. E. Strong wind and drift-

ing fnow.

8 29 21 15 10 N. W. Ditto.

20 29 16 13 12 Ditto Ditto.

T? 5 0 29 18 14 16 Ditto Ditto.

9 29 34 13 9i Ditto Ditto.

T P
20 29 61 81 0 Ditto

J -
.

Uw
Hazy, wind very high.

O 6 0 29 64 7

1

5 Ditto Ditto, and much drift.-

4‘29 65 7 JDitto Ditto.

G 6 Nov.
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Thermome.
VI

ON CO Ho. Baro. A B Winds.

O Nov. 6, at 18 29 56 —3 — 10 ]-

2 I 54 —4 ~ 7f N. W.

5 7 O 50 0 0 Ditto

4 49 + 3 + 4 Ditto

20 19 +11 + 18 N. E.

S 8 O 29 33 + 16 + 3°f Eaft

4 54 + 19 + 20 N. E.

20 29 92 — 4 — 12 N. W.

S 9 O 29 91 - if - 3 N.W.
4 29 89 0 + 3i Ditto

20 29 85 + 3f 4- 4 Ditto

If IO 0 29 84 + 4f 4- 9fT)itto

4 29 83 + 4 4- 8 Ditto

21 29 82 4- 2 4- 2 Ditto

2 u 0 29 77 + 4 4- 9 Ditto

4 29 75 + 6 + 8 North

20 29 48 + 5 + 6 S. E.

T? 1

2

O 29 25 + 7 + i 5l Ditto

4 29 19 + 9i 4-124 Ditto

X I 29 7 + '5 4-i8 Ditto

20 28 96 + 20 4-23 Eaft

22 Ditto + 22 4-30 Calm

Weather, &e.

Clear and calm. A
half- pint tumbler

of Britifti brandy

was this morning
frozen folid in the

obfet vatory.

Clear. The river fro-

zen over, fo that the

people, this day,

walked acrofs it.

Hazy and calm.

Cloudy.

Thick, and fnowsvery
faft.

Ditto.

Ditto, the wind very

high,and much drift.

Very clear, the wind
moderate.

Clear, and little wind.
Ditto.

Dark thick weather.

Ditto.

Ditto, fome fnow.
Very dark and thick.

Ditto.

Cloudy.

Cloudy, a bride wind.
Ditto, w'iih fleet.

Cloudy.

Ditto.

W.W.
Snowing brifkly.

Snowing ; at this very

time, * the Wind fprung up at N. W. on which there was inftantly

a very fenfible change in the heat of the air, fo as to be much colder.

O Nov.

* The remarks which I made on thefe phenomena are the following : It

had been almoft calm all this morning; but about n A.M. there arofe, almoft

inftan.-
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T 76S. H .f Bar'.
1

Th
1
A

ermo.

B Winds Weather, Si 1'.

0 Nov. 13,

3

1 28 94 4- 20 + 20 N. W. Snowing and blowing
ftrong.

8 2 9 l 5 + 12 - 5 North D.tto.

*91 t

19 29 40 - 3
— 12 N.W. Very hazv.

5 H 0 29 46 — 4 1— 6 |Weft Very hazy foirthwar '.

4 - 9 Weft Hazy with moderate
wind.

8 29 >3
9— 4 — 6 WSW. Cloudy wi h ditto.

20 29 62 + 4 — 4 Weft. Clear and moderate

wind.
<? 1 5 0 ?9 63 + 1 + 3 Di' to Very hazy and ditto.

8 29 c6 + 4 4- 6 Weft Cloudy.

21 29 59 + 1 — 5 South Clear.

5 16 0 56 4- 2 4- 6 S. W. Very clear.

8 59 + 9 + 3 N. W, Cloudy, with fh*et.

j i 62 + 7 i
— 2 Ditto Clear, the Aurora

Borealis very bt iDit.

22 61 — 2 — 2 Ditto Clou !y.

n *7 0 65 — 1 + 3 Ditto Ditto.

8 73 — 1 — 9 Ditto Clear.

1 8 83 — 7
— 12 Ditto Ditto.

2 L 84 — 9 — 12 Weft ID i tro.

? 18 O 87 - *4 — 7
' )itto T hin cloud-

.

8 88 - 8 — 14 Ditto Doming on hazy.

'9 9°"~ 3 -15 \T . w. Jlear.

j? »9 0 88-- 5 1 I T Ditto A'-ggy-

9 8S-~ 9
- 6 Ditto -Hearing.0

mftantaneoufly, a perfect hurricane in the not th-weft quarter, which brought
alonj with it a proJigiou- quantity of ftiow, and alio a veiy rem u kabl.* change
in the temperature of the aii.

’ About half paft 9 p. m. being juft going to fleep, I was dilhubed by a r.oife
which I at ftrit miftook for the report of one of the guns (three pounders) which
me or} the top of the houfe; lx.t which, I have fince been informed by the office’

s

of the factory, was caufed by one of the beams of the houfe being rent by the
expanfive power of the frolt. W. W.
+ Heard a very uncommon found, feeming to be within the factory

; and near
as I can liken it, it was the fame as firing a fmall carnage gun; the f-ftory
people fay it is very frequent in cold weather, and they imagine it to he the beams
of the houfe, as the fame is heard on board the (hip.

N. B. On ], 14th, at a h. I, for the full time, had a fire in the obfeivatory. J. D.
Vol, LX. u k Nov.
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Thermome.

1768. Ho Baro. A. B Winds.
O O

Fp Nov. 1 9, at 12 85— 10 — r 5
N. W.

21 2 9 86 - 7i — 4 Eaft

O 20 0 : 9 87 - 5 + 1 Ditto

8 29 89 — 0 + 2 N, E.

20 29 87 + 4 + 5
North,

2.1 0 90 + 5 l + 10 Ditto

4 9 1 + 6 + 7
Ditto

20 3° *3 + 6 + 3
N. W.

4 22 0 15 + 5 + 7
Ditto

4 15 + 5 + 6 N.W.
21 22 + *3 + J 3 Ditto

i 23 0 20 + 12 + ' 4
1
Ditto

4 J 9 + 12 + nl Ditto

21 *7 + I 1

1

+ 11 North

4 24.
1 30 J I + IO + 7 Ditto

6 04 + 6 + 1 Ditto

20 29 83 - 3 — 7 N. W
t- 25 0 29 00 — 1 — 2 Ditto

4 2 9 75 — 1 — 2 Ditto

9 29 70 — 2 — 2~ Ditto

21 29 69— 4 — 16 Ditto

26 0 29 7* — 7 i
— 12 North

6 29 74— '3 ~2 3
Ditto

21 37
—20 —20 N. W.

0 27 1 29— T 7
— 16 Ditto

Weather, & c.

Coming thick.

!-——— J- d.
Cloudy, little wind.

A little foggy, the wind
aa above.

A brilk gale, with

fnow.

Ditto.

Ditto.

Ditto.

Wind hi^h, very thick

and daik.

Wind ditto, dark

weather, with drift-

ing fnow,.

Ditto.

Ditto.

Ditto,

Blowing, mowing,,
drifting. &c.

Lefs wind
;
foggy,with

fleer.

Thick and dark, wind,

brifk.

Ditto.

Cloudy, with little

wind.

Hazy, but clearing

fait,

.Cloudy, little wind.

Ditto.

Cloudy,with fome fog,

.

Brifk gale, with a

ftrong haze, and

foggy.

Ditto.

W. W,
A ftrong wind and

cloudy.

Ditto with drifting.

Q i\0*.
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1768 .

o Nov. 27, a 1

28

? 29

5 30

4 Dec. 1

I hermome.
?

Mn !3 .ko. A B Winds
JWeather, &e.

9 >9 18— 5

0

~ l 5 N. W. Strong wind. A fire

in the obfervat . r\\

'3 14— 5
— 16 Dit 0 Ditto, ditto.

ri * 4 — .5
— 16 Duo Ditto, ditto.

0 29 18 — 1 — 12 N:w. Moderate wind and

cloudy.

8 30 — 6 — 16 North Moderate wind, anti

very hazy.
16 44— IC —184 Ditto Ditto.

22 43— 1

1

— 12 Var. fr. Moderate wind and

N.E.to fnowing.

NT . W.
0 4 2 — 10 —1

1

M. W. Ditto.

3 43— 4 - 6 Ditto Little wind and very

hazy.

16 80— 6 — 10 Ditto Ditto and clear.

,0 90— 9 — *3 Ditto Ditto and hazy.

0 89— 4 — 10 Ditto Ditto, cloudy.

8 8/ — 5 - 9 Ditto Ditto.

21 73 + 4 + 4 Weft Ditto.

0 75 + 6 + 3 North Ditto, clearing.

8 69 + 1 — 7 N. W. Clear.

1

2

65 — 1 - 8 Calm Hazy.

20 60 — 3 — 6 3. W. Cloudy.

0 6c —• 1 — 8 South. Hazy.

8 5 + — 6 — 16 Ditto Clear.

1 2 5°— 6 — 12 V. E. Cloudy.

1

6

5 1 — 5 — 8 M. W. D.tto.

22 55— 2 - 8 Ditto Clear.

1 55— 1 — 6 Weft Ditto.

8 56— 2 — 10 Ditto Ditto.

,
, T n
J. D>

20 29 37 — 10 -17 N. W. Ditto.

0 36— io| -*3 Ditto Ditto.

4 39— 8 —12 Ditto Wind riling and com-
ing cn thick.

8 40— 9 —14 Ditto Thick with fleet, and
the wind high.

12 45— 10 —17 Ditto Ditto.

U 2 © Dec,
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6

7

8

9

10
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12

13

14
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aro.

Thermome.
A 1

B Wind. Weather,

9 49
54

9 61

9 64

67

— n— 10

17
-n

— 7I— 16

8

— 8

78
88

9 i

99
5° °3

05
1

1

16

20
21

21

1

1

08

03
29 72

es

59.

5 i

—17
—10

12

—15
— 12

—10
— 10
— 1

1

— 9— 6
— i

— 2

Q
— 2

IQ

I— 8
— 8
—20

-19

-22

N. W.
Ditto

N. W.

North
Ditto

-23 Ditto

-ib N. W.
-22 Weft
-26 Ditto

Ditto

Ditto

Ditto

—*9i—21

—20
-18I— 121

— 8

— 14
— *3— 9— *3—20

—

H

—21

—32

29 51

5 1

50

39
29 35
29 3 1

29 32

29 49

—24
24

—27—
3 1

—
3 l

—34
—39
—23

29 53 21

58

67

67

—24
—

3 l

-28

—
27i—34i

3 ll

—42
-43
—39
—39
—22
—20
—26
—

3 1

-28.

S. E.

Ditto

Ditto

South

S. E.

Ditto

South

Ditto

Ditto

Weft

3 itto.

Hazy, drifting wea-

ther.

Foggy, and a brifk

breeze.

Ditto.

Very hazy, the wind

high.

Ditto.

Ditto.

Clear and lefs wind.

Ditto.

Ditto*

Ditto..

Hazy and little wind.

Thick and foggy.

Ditto.

Ditto..

Cloudy.

Ditto.

Cloudy and little wind.

Ditto.

Ditto and fome fleet.

Ditto.

Clear..

Hazy, a brifk wind.
— W. W.

Weft
Ditto

Ditto

Ditto

Weft
N._ W
Ditto

Ditto

Ditto

Ditto

Weft
S. W.

Ditto..

Clear.

Hazy.
Ditto.

[ hick hazy air.

Drifting a little.

Much drift.

Cloudy, with drift.

Ditto.

Ditto.

CU ar and almoft calm.

Ditto.

g Dec.
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Thermome.
Baro. A B Winds. Weather.

29 68—3° —33 Weft Clear and almoft calm.

81 —33 —32 Ditto Clear.

87 —29 —22 Ditto Ditto, little wind.

96 —24 —27 Ditto Very hazy.

97—20 -15 N. W. Cloudy.

96 — 8 —17 Ditto Ditto.

9C
— 1

1

JO North. Very hazy..

81 — 1

2

— 8 N. W. Ditto.

75— 9 — 7 N. W. Cloudy..

70— 10 — 1

1

N. W. Ditto.

T D
7 1 — 10 JO Ditto Cloudy, winds brifk..

73 — 10 — 8 Ditto Ditto.

78 — 1

1

— io| Ditto Ditto.

86 —13 — 16 Weft. Ditto.

88— 1

1

—15 Ditto Ditto.

89 —15 —21 Ditto Very clear and little

wind.

85 —13 — 9 Calm, thin clouds.

88 —10 —14 N. W. Hazy,and almoftcalm.

90 —13 —14 Ditto Ditto.

29 86 —13 —16 South Thin clouds and little

wind..

29 78 15 H Ditto Very, hazy*

72 15 17 S. W. Ditto.

83 1

1

13 North Cloudy, and blows
frefh.

78 16 18 N. W. Cloudy, and almoft::

calm.

53 H 9 Eaft Thick, with driftings

fnow.

53 9 3 i N. E. Ditto.

78 10 11 North Flying Clouds and
light breezes.

86 13 20 Ditto Cloudy weather.
8- 16 17 Dit 0 Ditto..

92 21 26 N. E. Ditto.

.

W W
7? Dec..
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Thermome. 1

1768. .Jo j-.ro. A i 13 Wind’s [W-ather.

T? Dec. 24, a' 22 •9 95 —26

l

—24 Eaft Cloudy.

O 25 2 8 c 24 2

1

E. and Blowing and drifting.

variable

9 48 18 12 N. E. Blowing ftrong and

j
drifting.

21 57 10 0 NT . W. Di.to.

i 26 0 Ditto Cloudy.

9 57 8 10 Ditto Drifting.
9-3 jo 04 12 8 Ditto Cloudy, with little

wind.

i 27
0
J °5 1

1

1

1

Ditto Ditto.
12 29 94 14 15 South Cloudy, with a biifk

wind.
22 53 — 1

1

— 6 Ditto Blowing flrong and

drifting.

g 28 2 35 — 7 — 1 Ditto Ditto.

1

1

°9 4- 2 + 11 Ditto Ditto.
2 3 02 + 11 + 14 S. W. Hazy, with moderate

wind.

% 29 3 c8 + 8 + 8 Ditto Hazy.
*3 29 10 + 1

1

+ 17 Calm Cloudy.
2 3 c8 + 10 + 12 North Snowing, with little

wind.

? 3° 4 12 + 9 + 5 Ditto Snowine, and mo-
derate wind.

13 29 — 4 — 12 Ditto Cloudy and ditto.

22 39— 12 —18 NT . W. Hazy and ditto.

3 1 5 49 —15 —25 Ditto Clear and rifing wind.
1

2

62 —25 —34 Di.to Diifting and a brilk

wind.
T n

22 80 —28 —27 Ditto Clear.

1769.

© Jan. 1. 1 84 —26 —25 Dtto Ditto.

6 94
—2 5 —29 Ditto Hazy, and brifk wind.

19 30 )i —25 —27 Ditto Ditto.

) 2 0 18 —26 —26 Ditto Clear, and lefs wind.

7 l 9 -28 —34 North Ditto.

21 c 9 34- -34 Ditto
,
Ditto.

S Jan.
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Thermome.

1769. Ho. [Biro. A B Winds.

$ Jan. 3. at 0 30 03 —29 —24 N. W.
6 VV ed

2

1

2 9 57
— 18 —16 S. W.

2 4 1 40— 16 — 9
Ditto

5 33 —*3 — 9 W ed

21 53 —19 —24 N. W.

n 5 i 57 —21 —23 Ditto

6 6 3 —24 —26 North

21 82—28 —29 N. W.
? 6 1 9 1 —27 —29 Ditto

6 29 94 —28 3 i N. W.

21 98 —32 35 N. W.
* 7 1 30 00 —29 , 29 Ditto

6 30 00 —33 37 Ditto

22 29 87 —33 —
3 i Wed

0 8 1 84. -3° —25 Ditto (

8 70 —3
°' —33 S..W. 1

22 4P. —28 —21 Ditto

2> 9 2 35 —24 —19 Ditto

9 . 39 —23 —21 Wed
{

21 40 —3 > -30 Ditto ^

£ JO 2 48 —2 7 -25 Ditto f

I L 59 -27 -29 Ditto I

Weather.

Hazy, almod calm.

Thick and a bride

wind.

Ditto.

Ditto.

Small drifting fnow,
and the wind high.

Wind very high, and
thick drifting wea*
ther.

Ditto.

Ditto.

Ditto.

Ditto. The fpirits of

wine, in which the

plumb of the qua-
drant is immerfed,,

is now congealed to

the confidence of a

common jelly, I

apprehend this was
done in the night -

but I did not ob-
ferve it before.

lazy, and the wind
very high..

•loudy, the wind brifk.,

oggy, and lefs wind.
Hazy, wind ditto.

' W. W.

little wind.

lazy, ditto.

Hear, dis,to.

* Jan.
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Theimome. !

1760 IHn.j darn. A B

S Jan. IO, ai 22 29 76 —28 — T 5

5 1

1

2 82'—23 —18
1

1

9/1—26 —
3°

2 2 30 oo 1—
3 l -30

n 1

2

0 29 96 -30 —28
1

1

7 8—26 -25
2 2 54—24 -17

$ 13 2 42 — •9 — '3

1

1

3 1 —20 —20
22 4

1 —19 —21

h 14 1 44 —20 —21

1 1 46 —28 -30

21 29 4 f -27 -27

© 15 1 45—26 —21

6 5 » —26 —28

20 52—3 T
—

3 1

> l6 0 S 2—28 —22

5 5 1 —25 -28
18 4 ? —S 2 —36
L J 4 / 35 “35

s 17 I 47
—

3 i 3 [

8 4 * —34 —39
20 -39 —40-

22 29 46 —39 -38

s 18 1 47 -36 —32

9 3b —34 “36

21 20 -2 3 —jo
V J 9 1 18—26 — 12

5
16 —21 -17

>.o 34 -28 —
3 i

? 20 1 37 26 -24
6 45 —27 -30
8 5 . 33 3^

Winds.

N rth

Weft
N. W.
Weft
Ditto

D.tto

5 . W.
South.

S. VV.

Weft
Welt
Ditto

N. W.

Ditto

Ditto

Ditto

Weft

N. W.
Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

S. W.

Weft
Ditto

North.

N. W.
Ditto

Ditto

Diuo

}

Weather, Sir.

Hazy, wind moderate.

Very hazy, ditto'.

Clear, ditto.

Ditto.

Ditto.

Very hazy, ditto.

Clear, ditto.

Diito.

I
Ditto.

Clear.

Ditto.

Hazy, wind riftng.—
J D-

I hitk, wr'h Im hi I

drifting fnow : wind
high.

Ditto.

Hazy and lefs wind.

Ditto.

Tolerably clear, brifk

wind.

A little hszy.

Ditto.

Clear.

Very hazy.

Ditto.

dear.
Ditto.

Ditto.

Very hazy, and brifk

wind.

Thick and little wind.

Very hazy.

Thick, with fleet and

little winrd.

V ery hazy.

Clear, the wind brifk.

• Ditto.

Ditto.

Tj 21
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Thermome,

176Q. |ffn . Baro. A B Winds

h Jan. 21,

a

•0 29 6^f "33 —29 N. W.
5 7 C —36 Ditto

2

1

29 8c.>—36 —36 Weft
0 22 2 8<

Sr-3 1 —21 Ditto

9 9 » —30 - - 10 | N.W.
to 9 1 —45 Ditto

-

93 —43 —41 Weft
3 as I 9$ -37 —33 N.W, J

*0 f —37 -33 Weft
tx s? —37 Ditto

S 24 * 8 5 —33 -a8 Ditto
i

to 79
—

3 * »gj Ditto (

2t 11 —33 -“J9 N, E, S

* 2.? X 1 %
*’“‘21 '’">14 North [

10 n —IQ -»7 Ditto f

22 7 7 — JO Ditto S

U 26 I 8 a —19 —21 N, W, L

10 87 —24 Ditto C

2 2 93 —25 -as Ditto f.

5 27 I 9 ? Ditto r:

JO 30 06 -29 —2f* Ditto C

2 2 17. —14 Ditto n
h 28 I 20'“

3 1 8 Ditto C
12 22'-34 Ditto fc

20 ?o 13--37 —40 S’orth C
O 29 0 10-“35 “30 V. W. D

6 °7
~“

3 °
•“35 *Ditto I)

20 5t9 98 --36 --
4 i Ditto Id

Weather, See*

Ditto.

W. W.
Clear, wind moderate.
Very hazy, ditto.

*ery thick haze, ditto,

dear, the cold very

fharpj whi ft I only

looked at the ther-

mometer B, it began
to freeze my note ;

3 brlik wind,
lear, ditto.

.drift,

with fome

ftfonger,

the wind

loudy, and
wind,

drifting:.

ftrong

Vol. LX. X

J.D.

3> 30
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[
Thern
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B
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Winds. Weather, &c.

D Jan. 30, at 0 29 97 —34 —30 N. W. Clear and brifk wind.

6 9 e> —28 —32 s. w. Hazy, and almoftcalm.

20 99 —26 —20 N. W. Thick, with fleet j

wind brifk.

* t
31 0 30 07 -24 — 18

.

Ditto A little foggy, the

wind ditto.

6 17 —24 —31 Ditto Clear, the wind brifk.

20 °9 —3 i —27 S. W. Cloudy, the wind
moderate.

jg Feb* 1 0 30 00 —27 — 14 South Ditto.

6 29 75 —22 —23 S. E. Very thick, the wind
high.

• •

20 32— 1

1

— 6 Weft Thick, the wind

moderate. N. B. A
large quantity of

fnew has fallen in

the night.

% * 0 29 40— 9
— 1 N. W. A little hazy, the wind

brifk.

6 6 3 —14 —2

1

Ditto Wind brifk, and much
drift, caufed by the

new fallen fnow
lying loofe.

20 3° °3 —27 —30 N. W. Very hazy, the wind

high and drifting.

? 3 0 07—26 —24 Ditto Clear, and lefs wind.

6 29 90 —24 —26 S. E. Cloudy, the wind mo-
derate.

20 02— 14
t

— 7
Ditto Very thick, with fleet,

the wind ditto.

T> 4 c 28 89— 12 — 0 N.W. Ditto, the wind brifk.

6 29 37 —14 —19 Ditto Ditto. W W
22 29 68 —23 —20 Weft Clear, with a brifk

wind.

€> 5 0 7 J —20 —15 Ditto Ditto, ditto.

8 79— 16 —20 N.W. Ditto.

16 88—21 —26 Dttio Hazy, and the wind
ftrong.

i Feb.

i
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Thermome.

1769. Ho. Baro. A B Winds.

J) Feb. 6, at 0 29 95 —21 — 16 N.W.

8 94 —21 —2 3 Ditto

15 9 1 —2

1

—24 Calm

* 7
0 91 —21 — 3 S. W.
10 97 — 16 —19 Calm

*5 30 04 —19 —19 Ditto

5 8 0 30 09 —15 — 10 S. W.
8 30 03 —13 —13 South

16 29 87 —13 — 10 Ditto

n 9 0 77 — 5 + 15 [S. W.
8 59 + 9 4-12 Ditto

15 61 + 7 + 12 N. W.

? 10 0 93 — 1 — 0 North

9 30 22 — 10 — 16 Ditto

16 30 32 — 16 —21 Ditto

20 30 33 — 21 —26 Ditto

h 11 1 30 3° — 10 “*5 Weft

*3 29 82 —13 —13 S. E.

10 29 86 — 10 — 9 North

© \i 0 96 — 7 — 3 N. W.
6 99 — 1

1

—21 Weft
20 99 —22 —26 N. W.

> 13 1 30 04 —19 — 9 Ditto

6 07 —20 —2 5 Ditto

20 29 93 —26 —27 Ditto

$ 14 0 94 —20 —15 Ditto

6 98 —17 —21 Ditto

20 61 ->3 —18 South

X 4
1

Weather, Uc.

A little hazy, and lefs

wind.

Very thick, the wind
moderate.

Cloudy.

Ditto, with littlewind.

Hazy, with fleer.

Ditto.

Clear, with little wind.

Ditto.

Hazy, and wind brifk.

Clear, wind moderate.

Coming on hazy, and
little wind.

Cloudy, ftrong wind,
and drifting.

Dittto.

Clear, ditto.

Ditto, and lefs wind.

Ditto, ftill lefs wind.

Ditto, the wind mo-
derate.

Cloudy, little wind,

with fleet.

J. D.
Thin clouds, the wind

moderate.

Clear, the wind ditto.

Cloudy and little wind-.

The wind very high,

and much drift.

Ditto.

Ditto.

Clear, the wind brifk.

Ditto.

Ditto.

Thick, and the wind

moderate.

2 Feb<
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1769. Ho. Baro.

Thermome.
‘ A

1
B WinT.

8 Fsb. 15 1 29 31 —17 + 3 S. E.

6 2! — xo — 2 Ditto

20 56 —1

1

— 11 Norths

U 16 0 66— 7
— e Ditto

6 69— 9
— 16 Ditto

20 57 —16 —16 Ditto

$ *7 0 58— to — 2 s. w.
6 58— 10 —19 Weft
20 7 & —17 —20 North

h CO**
4 0 8q —ri6 — 4 Ditto

6 7 2 —IS —19 Ditto

21 29 68—20 —18 N. E.

Q 19 0 •70— 16 — 10 Ditto

8 7c— 17 — 18 Ditto

20 6j — 15 — 8 Ditto
i

5 20 0

•

53— II + 5 Eaft

8 49— 9 —12 North

H 59
— 10 — 8 Ditto

$ 21 1 7 2— 9 -+• 6 N. W.
9 81— II —20 Ditto

20 82—26 —32 Weft

S 22 0 79
—21 —21 Ditto

10 68—2.3 —30 Ditto

r

20 67—3 J —41 North

%
1 23 0 7 i —33 —32 N.W.

8 72 —35 -38 Ditto

Weather,

Snowing brifkly, and
little wind.

I hick, with fleet, ami

little wind.

Cloudy, the wind mo-
derate.

Clear, wind as above.

bhin clouds, and little

wind. -

Thin flying clouds,

and little wind.

Ditto and foggy.

Cloudy, little wind.

Ditto.

Ditto.

Thick, with fleet, the

(hind brilker.

— w. w.
Clear, with a biiflc

wind.

Ditto.

Cloudy, ditto.

Snowing, with mode-

rate wind.

Ditto.

Clear, ditto.

Cloudy, with little

wind.

Ditto.

Clear, with moderate

wind.

Ditto.

Ditto.

Hazy, ditto.

Ditto, blowing ftrong

and drifting.

Cloudy, ditto.

Clear, lefs wind, but

drifting.

% Febi
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Thermo.

1769. H Baro. A
!

» Wind.-. Weather, &c.

If. Feb. 23, a 20 29 6c —33U Weft Cloudy, with moderate
wind.

9 24 1 68 —26 — 10 Di : to Clear, ditto.

8 85—20 —29 N. W. Ditto.

*5 93 —29 —37 S. W. Coming on thick,with
a brifk wind.

21 95 —35 -36 Weft. Clear, and moderate
wind.

f} 2S 0 95 —30 |— 24 Ditto Ditto.

8 90 -25 “Si Ditto Ditto.

J 5 80—3 l

|

—

35 N. W. Cloudy, with a brifk

wind.

t n
20 29 71 —34 -38 N.W. Clear, and the wind

brifk.

0 26 1 7 i —29 —24 Ditto Hazy, ditto.

6 •73—30 —35 Ditto l hin clouds, wind

Ditto

high.

20 73 -38 —42 Clear, and moderate
wind.

) 27 0 80—3 + —28 Ditto Ditto.

6 86 —28 -33 Ditto Thin flying clouds.

ditto.

20 80 -38 —37 Weft Hazy, and little wind.
28 0 80 —30 — 9 Ditto Ditto.

6 81 — 17 — 12 N. W. Ditto.

20 90 —27 —30 Ditto* Ditto, the wind mo-
derate.

$ March 1. 0 92 —27 -18 Ditto Ditto, with fleet, or
drift.

6 98
—2 5 -34 Ditto Wind high, and drift-

mg.

20 97 -39 —41 Ditto Clear, and the wind
high.

V- 2 0 98 — 3 1 —25 Ditto Ditto.

6 30 02 -28 —
3 1 Ditto Clear, the wind

brifk.

15 29 96 —30 —33 Ditto 4 little hazy, the wind
moderate,

VT March.
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1769. Ho.

14. March 2, at

h

-n

21

6

20

o
6

~h

IO

I I

Baro.

29 94

92

86

68

65

Thermome.
A B

—

3

1

—25

18

—29
—21

63I—14

21

o

8

21

O

7
18

o

9
21

O
to

21

O
10

20

2

IO

21

O

29 68

29 77

83

80
82

80

69
66

75
80

90
30 21

30 24

30 14

29 88

5°

44
63
81

85

3 1

—29

—

3

1

—36—2 7

24

36

_3®
—30
—35

3°
—27

—30
— J7

— o
— o
— 1

1

— 10

-25

-13

-15

-30
-10

-18

Winds.

Weft

Ditto

Ditto

Ditto

Ditto

Ditto

-3 2

-26

—33

-33
-19

-3°
—4*
—20

35
-27

— 5
—28

—28

— 1

1

— 1

1

+ 6

+ 22

— 3
—14
— 8

Weather, &c.

Clear, and the wind
moderate.

Thin haze, the wind

ditto.

Clear, and little wind.

Hazy, wind moderate.

Clear, ditto. »

Hazy, and almoft

calm.

W. W.
N. W.

Weft

Ditto

Ditto

Ditto

Ditto

Ditto

Ditto

N. W.
Ditto

Ditto

Ditto

Weft

s. w.
Ditto

Ditto

Ditto

N. W.
Ditto

Weft

Clear, with moderate

wind.

Clear, the wind brifk,

and low drift.

Very hazy, the wind
brifk, and no drift.

Clear, and lefs wind.

Clear, and the wind
brifk.

Clear, ditto.

Ditto, wind moderate.

Hazy, wind brifk.

Clear, ditto.

Cloudy, ditto, and

drifting.

Ditto, with lefs wind.

Clear, blowing ftrong,

and drifting.

Very hazy, the wind
brifk.

Ditto.

Clear, ditto, with low
drift.

Cloudy, and the wind

ftrong.

Ditto.

Ditto, and drifting.

Ditto.

Clear, ditto.

}? March
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I 7 69 - Ho. Baro.

Ther
A

moinC'

B Winds. Weather.

T? M ar. 1 1, a; 1

1

29 86— 18 —23 NT. W. Clear, and lefs wind.

T D.

20 29 77 —27 —22 S. W. Clear, and brifle wind.

G 12 0 7 1 — 16 — 0 Dtto Ditto, little wind.

6 54— 7 — 5 Ditto Cloudy, almoft calm.

20 26 —17 —23 N. W. Thick, the wind high,

and much drift.

3 !3 1 72 —21 — 9 NT. W. Cloudy, wind brifk.

6 77 — *7 — *9 Ditto Clear, the wind brifk,

with drift.

20 69—26 —26 Ditto Ditto, the wind brifk.

$ 14 1 72 —19 — 6 Ditto Hazy,and almoftcalm.

6 7 1 —
1

5

— 16 Ditto Ditto.

20 63 —28 —3° Ditio Clear, wind moderate.

3 15 0 70—21 — 16 Ditto Ditto.

6 77 —18 —2

1

Ditto Ditto.

20 59 —28 —25 Ditto Ditto, wind high.

% 16 0 60—2 3 — 10 Ditto Ditto, with drift.

6 6} —18 —22 Ditto Clear, wind moderate.

20 59 —22 —16 Ditto Ditto.

? 17 0 66 —14 + 2 Ditto Thin clouds, wind
moderate.

6 76 - 6 — 1 Ditto C ear, wind brifk.

20 9° —19 —21 Ditto Clear, wind moderate.

J? 18 0 92 _I 3 + 1 Di< 0 Hazy, wind ditto.

6 89 - 5 + 1 Weft. Cloudy, and little

wind. W W
20 29 70 — 4 + 7 Weft Very hazy, and little

wind.

O *9 0 59 + 6 + 20 Ditto Clear, and ditto.

8 45 + 1 — 0 N. E. Very hazy, w-ith brifk

wind.

20 48 — 0 -r 3 North Cloudy, andaftrong
wind.

20 0 65 — 0 + n Ditto Cloudv, and the wind
ftrong.

8 80 — 1 — 8 Ditto Clear, ditto, with a

little drifr.

5 Mar.
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. Thermome.

1769. Ho. Baro. A J3 Wind.

5 Mar. 20, a* 20 29 7& —16 — 8 Weft

$ 21 1 S 3— 7 4 4 Ditto

8 80 ~ 4 — 8 Ditto

20 6 3 —15 —

n

Ditto

$ 22 0 5° — 5 + 5 N. W.
8 57 — 5

— 12 Ditto

20 66 —22 —

u

Ditto

"4 23 0 80 — 8 Ditto

9 9-3—18 —24 Ditto

20 30 0' —25 — 16 Ditto

? 24 0 30 07 l 3 — 5 Ditto

9 30 10 —13 —2

1

15 30 i 3 *9 Ditto

T} 25 0 30 J9— 8 4 6 Weft

9 30 21 — 8 — 15 Ditto

21 30 18— '5 — 3
South

O 26 0 30 1 3— 4 414 S. £.

6 29 96 4- 2 ~~ 0 Ditto

*9 5
8 4 4 415 South

3 27 0 49 f j 1 44° Ditto

7 47 424 424 Ditto

l 9 A.1 4 9 4 1 1 South

28 0 44 424 437 Eait

6 45 + 35 423 N. W.

*9 62 4 12 + 5 North

3 29 c 74 4 10 4 10 Ditto

6 821+ 9 4 9 NT. W.
x 9 79 -11 - 6 Ditto

4 30 0 7. 2 420 Eaft

6 63 + 4 4 7 N. E.

20 79 4 1 4 8 Ditto

Clear, ditto,with little

drift.

Ditto.

Ditto, lefs wind.
Ditto, wind moderate.

Ditto.

Ditto.

Ditto, the wind ftron?.

D'tto.

Ditto, wind moderate.

Ditto.

Ditto.

Hazy and calm.

Ditto, and little wind.

Clear ditto.

Ditto.

J. D.
Clear, and little wind.

Ditto.

Cloudy, wind mo-
derate.

Ditto, wind brifk.

Ditto, wind moderate.

Clear, and very little

wind.

Hazy, and almoft calm.

Ditto.

Cloudy, the wind as

above.

Cloudy, the wind brifk

with drift.

Hazy, wind brifk.

Clear, wind moderate.

Very hazy, and almoft

calm.

Thick with fnow, and

little wind.

Ditto, wind biifk.

Hazy, ditto.

? Mar.
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Thermome. *

1769. Ho. Baro. A B Winds. Weather.

? Mar. 31, at 0 29 82 + 8 + 14 North. Clear, wind bride.

7
81 + 11 + 5 Eaft. Ditto, little wind.

20 3 1 + 12 — 6 South. Blowing ftrong, and

much drift.

T? April 1. 0 18 + 01 + 3 i Ditto Snowing, wind high,

and much drift.

6 X I + L3 + 26 Ditto Cloudy, ahnoft calm.

W W
19 29 24 + 9 4" ‘2 North. Snowing and blowing

brifk.

O 2 0 37 + 10 + 23 Weft Ditto, and blowing
• very ftrong.

6 56 + 7 + 5 Ditto Drifting, and ditto.

13 Ditto.

19 84 - 9 — 8 Ditto Clear, lefs wind, and

but little drift.

> 3 0 93 — 2 4- 7 N. W. Clear, brifk wind, and

low drift. i

9 30 02 + 1 — 7 Ditto Ditto, and ditto.

x 3 30 05 — 5 — 12 Ditto Ditto.

, 20 30 IO— 9 — 4 Ditto Ditto, wind moderate.

* 4 0 30 12— 2 + 8 North Ditto.

9 3° 15 + 4 + 3 Ditto Cloudy, ditto.

!9 3° 12 — 7 - 7 N. W. Clear, ditto.

$ 5 0 3° *3 + 3 4- 16 Ditto Ditto.

8 30 12 + 9
—r 1 Weft Ditto, little wind.

19 30 08 — 2 + 5 North Ditto, wind moderate.

n 6 0 30 10 + 9 4- 20 Ditto Ditto, the wind brifk.

9 3° J 4 + 5 — 2 Ditto Ditto, wind moderate.

19 30 08 0 0 Ditto Thin clouds, and the

wind brifk.

? 7 0 3° °3 + 5 + 23 Ditto Cloudy, and the wind
ftrong.

9 30 11 + 5 + 6 N. E. Ditto, wind moderate.

20 30 24 4~ i 4-20 Ditto Thin clouds, and
little wind.

8 0 30 26 4- 15 + 26 Ditto Ditto, wind brifk.

7 3° *9 + 20 4- *4 Ditto Cloudy, little wind.

J. D.
T? AprilVol. LX. Y
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1769. Ho. Baro.

Then?
A

iome.

B Wind. Weather, &c.

D? April 8, at *9 3° 0 + 6 + 12 Weft Hazy, almoft calm.

O 9 0 29 99 17 33 S. W. Ditto.

7 99 19 12 Ditto Ditto.

19 92 3 1

1

Ditto Very hazy, with fleet.

> 10 0 94 13 26 Ditto Thin flying clouds.

the wind moderate.

8 30 10 11 6 Ditto Thick, with fleet, the

wind brifk.

*9 20 20 - 8 — 6 Ditto Clear, ditto.

4 11 0 30 24 + 3 + 11 Ditto Ditto.

6 3° 24 + 8 + 17 Ditto Ditto, wind moderate.

*9 30 07 — 8 — 0 Ditto Ditto.

* 12 0 29 98 + 11 + 19 Eaft Ditto.

6 29 84 13 15 Ditto Thick, with (now,

and little wind.

19 29 73 5 12 N. W. Clear, wind moderate.

H 13 0 29 7 i 14 23 Ditto Ditto, little wind.

6 29 60 21 13 S. E. Thin flying clouds.

and iittle wind.

8 Ditto Cloudy.

20 29 37 9 23 South Ditto, with (now, the

wind moderate.

t 14 0 29 39 14 45 Eaft Ditto.

6 2 9 5 1 21 20 halt Ditto.

19 29 70 3 7
Eaft Very thick, the wind

moderate.

3? 15 0 29 83 9 29 Ditto Thick, wind as above.

6 29 95 12 9 N. W. Cloudy, ditto.

— —w. w.
20 29 QI + 1 4* 5

N. W. Clear, wind brifk.

% 16 0
9

88 9 14 Ditto Ditto, wind moderate.

9 85 7 0 N. E. Cloudy, wind brifk.

19 79 2 8 North Ditto.

1 17 0 80 15 26 Ditto Cloudy, wind ftrong

and drifting.

5 79 15 21 Ditto Hazy, wind ditto, and

drifting.

9 75 11 10 Ditto Very thick, ditto.

IQ <8 6 15 Ditto Ditto.

S April
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1769. HoJBaro.

T hcrr

A
nomc.
B Winds. Weather, kc.

S April 18, at I 29 59 -M5 + 34 North Very thick, lefs wind

and drift.

5 64 17 26 Ditto Ditto, wind the fame.

9 68 17 20 Ditto Ditto, more wind.

20 81 18 27 Ditto Ditto, with lefs wind.

2 19 0 90 23 44 Ditto Ditto, the wind briflc.

8 99 24 3 1 Ditto Ditto, wind moderate.

12 30 03 22 20 Ditto Ditto, little wind.

*9 3° °3 >9 27 Eaft Ditto.

U 20 1 04 3 1 47 N. E. Ditto.

9 29 98 30 22 Calm Cloudy.

19 84 *9 3 i N. W. Snowing, and very

little wind.

? 21 0 84 3 i 38 Ditto Clear, and little wind.

9 76 30 17 Eaft Ditto, and very little

wind.

20 64 13 20 Calm Thick fog.

h 22 0 63 23 28 N. W. Clear, and very little

wind.

9 57 29 21 Ditto Cloudy, ditto.

T D
l 9 29 46 + 21 + 27 Weft Very thick, and little

wind.

0 23 0 44 3 i 39 Ditto Flying clouds, the

wind as above.

6 46 37 37 N. W. Clear, and little wind.

19 60 26 29 Eaft Flying clouds, the

wind moderate.

* 24 2 69 37 36 Ditto Cloudy, little wind.

7 69 32 26 Ditto Hazy, ditto.

*9 7 1 19 26 S. E. Cloudy, the wind
moderate.

$ 25 0 73 27 47 South Ditto.

6 74 36 37 S.E. Clear, the wind as

above.

19 68 26 3 1 Ditto Flying clouds, the

wind brilk.

9 26 5 59 43 45 Ditto Very hazy, the wind

moderate.

Y 2 2 April
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1769. Ho. Baro.

Thermome.
A

|
B Winds. Weather, Sec.

5 April 26, at 29 59 +35 +40 S. W. Thick:, and the wind
b rifle.

n 2 7 0 75 43 48 Dit’o Clear, wind moderate.

6 88 51 56 D.tto Clear, and little wind.

19 9 2 33 34 Eaft Thin clouds, and the

wind moderate.

? 28 0 93 42 47 Ditto Hazy, ditto.

6 30 00 45 40 North Cloudy, ditto.

19 09 27 28 N. E. Ditto, the wind brifk.

h 29 0 10 32 3 2 Ditto Very hazy.

6 07 32 28 Ditto Thick, the wind brifk.

W W
21 29 94 + 24 -{-28 Ditto Cloudy, wind brifk.

O 3° 0 92 26 36
Ditto Ditto, ditto.

9 89 28 29 Ditto Ditto, ditto.

20 86 27 32 Ditto Snowing, the wind
moderate.

) May 1 3 90 35 45 Ditto Cloudy, and little

wind.

9 94 34 29 North Ditto, ditto.

20 30 04 29 35
N. E. Ditto, the wind mo-

derate.

i 2 2 10 36 46 Ditto Thick fog, ditto.

9 07 35 28 North. Thin clouds and little

wind.

20 04 29 38 S. E. Ditto, ditto.

a 3 0 04 41 45 Ditto Clear, ditto.

9 12 40 32 Ealt Ditto.

20 20 32 37
Ditto Ditto.

V 4 0 22 42 43
Ditto Ditto.

9 18 41 36 South. Ditto.

20 16 39 46 Ditto Ditto, the wind mo-
'

.

derate.

? 5 1 09 5° 59 Ditto Ditto.

9 29 94 55 54 Ditto Ditto.

20 98 5° 45 North Cloudy, wind brifk.

h 6 1 30 08 47 5° Ditto Hazy, wind moderate.

9 08 44 35 S. E. Clear, and little wind.

J. D.

h May
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t7 6 9-

T; May 6, at

3

n

©

10

1

1

12

1 3

14

iHo Baro.

1 her

A
mome,
B Iwinds. Weather, &e.

J 9 29 97 + 33 + 39 Weft Cloudy, ar.d little

wind.

i 29 96 41 45 North Clouds, the wind mo-
derate.

6 93 39 34 Eaft Ditto, raining brifkly.

*9 9 1 3 Z 35 Ditto Cloudy, wind brifk.

Very thick and foggy
5

the wind brifk.

0 88 35 39 Ditto

6 82 36 38 Ditto Cloudy, and the wind
moderate.-

i-9 75 32 37 *

A thick wet fog, and
calm.

o 83 37 49 N. W. Cloudy, little wind.

6 98 47 45 Ditto Flying clouds, and the

wind brifk.

!9 30 23 28 26 North Clear, the wind high.

0 29 34 32 Ditto Ditto, ditto.

6 27 34 29 Eaft Cloudy, little wind.

J 9 29 88 26 28 South Ditto, the wind brifk.

o 75 28 35 Ditto A brifk wind, with,

rain.

6 62 3 2 39 S. W. Cloudy, and almoft
calm.

! 9 96 24 21 N. W. Thin clouds, the wind
very high.

o 30 06 26 23 North Ditto, ditto.

6 3° M 26 24 Ditto Clear, and lefs wind.

20 30 14 15 22 N. W. Thick, with fnow, the

wind high.

0 3° 14 22 27 Ditto Cloudy, wind brifk.

7 30 08 25 20 Ditto Hazy, with flying

clouds. W W
20 29 94 + 11 27 Eaft Cloudy, and little

wind.

I 9C 24 42 South Ditto, a brifk wind.

8 81 3 1 28 Eaft Ditto, ditto.

20 74 26 33 S. E. A brifk fall of hali,

and moderate wind.

3) May
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Thermome.
|

1769. Ho. Baro. A B iWinds* Weather, See.

J> May 15, at 1 29 81 + 30 +40 Eaft Snowing, and blowing
brifldy.

9 30 02 22 27 N. E. Cloudy, the wind
ditto.

20 30 10 20 32 North Ditto, the wind mo-
- derate.

i 16 6 30 12 32 34 Ditto Ditto, the wind brifk.

10 30 11 29 24 Ditto Ditto, ditto.

20 30 08 25 35 Ditto Ditto.

3 17 0 30 10 29 47 Ditto Ditto.

10 3° 11 32 3 1 Ditto Ditto.

20 30 10 3i 38 N. W. A thick wet fog, and
moderate wind.

V- 18 1 30 10 36 54 Weft Cloudy, and very little

wind.

10 30 00 37 32 South Coming on very hazy j

little wind.

20 29 86 35 44 Weft Cloudy, and moderate
wind.

? 19 2 85 38 5° Nor’ly Cloudy, and ditto.

9 90 35 32 North Ditto, blowing ftrong.

20 89 29 33 Ditto Ditto, the wind mo-
derate.

20 1 85 32 39 N.W. Clear, the wind ditto.

Cloudy, and little

9 83 36 28 Nor’ly wind.
T n

20 29 79 + 27 + 33 North
J*

Thick, with fleet, little

wind.

O 21 0 8c 31 48 Ditto Ditto, ditto.

6 8c 38 40 Calm Ditto.

19 76 3° 36 Ditto Ditto.

* 22 0 76 41 42 South Clear, a moderate

wind.

6 72 40 4i Eaft Cloudy, ditto.

18 7 C 3° 35 Ditto Ditto, ditto.

«T 23 0 62 38 43 North Ditto.

6 76 39 38 Ditto Ditto.

t May
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[ Thermome.
iy6g.

.

Ho.jBaro.
1
A B Winds. Weather, See.

t May 23, ai *9 29 80 + 26 + 3° N. W. Very thick; moderate

wind, much fnow
in the night.

2 24 0 87 36 43 Ditto Hazy, and little wind.
6 87 42 47 Ditto Ditto, ditto.

19 84 29 33 N. W. Clear, ditto.

"4 23 0 93 42 5 1 N. W. Cloudy, a brifk wind.
6 98 4 1 36 Ditto Ditto, ditto.

*9 85 30 42 S. W. Ditto.

f 26 0 78 43 57 Ditto Ditto, little wind.
6 64 46 56 Ditto Hazy, ditto.

9 73 34 39 N. W. Thick, wind brifk.

*? 27 0 78 39 48 North Flying clouds, wind
as above.

8 80 42 36 Eaft Cloudy, and little

wind.
W W

20 29 76 + 3 1 + 34 N. E. Thick fettled clouds,

and moderate wind.

O 28 0 78 35 45 Ditto The fun at times ftiin-

ing faintly.

8 81 40 37 North Thin clouds, and little

wind.
J 9 78 3 1 34 Ditto Clear, and little wind.

> 29 0 83 44 49 Eaft Broken clouds, and
little wind.

10 85 4 1 34 North Thick clouds, the

wind ditto.

‘9 29 88 34 36 N.W. Very clear, and little

wind.

5 30 5 89 49 49 Eaft Hazy, wind moderate.

9 87 42 34 N. E. ThincJouds, and very

little wind.

19 78 34 37 Eaft Snowing very faft ;

ditto wind.

» 3 * 1 83 45 49 N.W. Cloudy, and moderate

wind.

9 89 42

-

43 Weft Clear, ditto.

2 May
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1769 .
Ho.jBaro.

Then
A

Home.
B Winds. Weather, &c.

3 May 31 ,
at 19 29 96 + 33 + 40 Weft Thin clouds, and little

wind.

If June 1 1 96 46 49 Eaft Cloudy, abrifk wind.

4 89 44 45 North Raining brifldy.

9 74 37 34 1ST. E. Raining, and blowing
ftrong.

20 50 35 40 Weft Drizzling rain, and
little wind.

? 2 0 45 Clear.

5 80 A9 51 S. W. Ditto.

10 90 39 44 Weft Ditto, and very little

wind.

18
'

96 33 37 South Clear.

22 96 43 55 Ditto Clear at times, flying
'

clouds.

T? 3 0 96 5° 60 Ditto More flying clouds.

the wind riling.

T. D.

l 9 29 65 + 38 +42 South Hazy, wind moderate.

O 4 0 29 60 49 56 Ditto Some flying clouds.

the wind as above.

8 55 49 42 Ditto Ditto.

19 47 36 40 Calm Clear.

1 46 5 2 59 S. W. Cloudy, the wind mo-
derate.

7 ' 46 49 47 N. W. Flying clouds, the

wind brilk.

*9 37 36 40 Ditto Ditto, wind very high.

S' 6 1 3 6 39 45 Ditto Thiele, the wind as

above.

6 42 38 36 Ditto Ditto, with rain, ditto.

19 49 34 38 Ditto Cloudy, ditto.

5 7 0 53 37 45 Ditto Hazy, the wind brifk.

6 54 44 46 Ditto Cloudy, little wind.

* *9 37 33 40 N. E. Ditto.

V 8 0 34 43 49 North Thin clouds, ditto.

6 34 48 47 Ditto Cloudy, ditto.

19 3 2 36 40 N. W. Ditto, the wind mo-
derate.

$ June
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? June 9, at

D

3

5f

10

4o.

1

1

12

13

H

15
*

16

*7

6

i 9

o

7

19

0

9
x 9

4
10

x 9
1

4
9

x 9
2

9
20

o
10

20
o

9

20

2

10

Baro.

29 39

39
37

42

46

29 49

59
V

68

7 1

79
80
88

93
90
87

79

5 1

34
26

37

28

28

40

38

39
40

Thermome.
A I B

+ 42

44
35

42

5°

+ 50

44
40

50

45

N. W.

Ditto

Ditto

Ditto

Ditto

+ 36

49

52

38

43
4 1

36

53
50

44
35
38

42

45

48

40
40
40

36

41

38

+ 4°

53

59

39

4 1

39
4°

45
42
40

37
40
40
60

46

4 1

43
36

38

46
38

Wind. I Weather, &c.

Cloudy, and very little

wind.

Dicto, moderate wind.

Very thick, the wind
brifk.

'lying clouds, the

wind moderate.

Cloudy, ditto.

W. W.
N. W.

N. W.

Eaft

Ditto

South

Ditto

3 . E.

Eaft

Ditto

Ditto

North

Eaft

S. W.
Ditto

Ditto

Weft
Ditto

Ditto

N. W.

N.W.
Ditto

Some flying clouds,

and moderate wind.
Moftly cloudy, the

wind as above.

Clear, and little wind.
Moftly cloudy, and

likely for rain.

Clearing a little.

Clear, and little wind.
Clear, moderate wind.
Very hazy.

Ditto, the wind brifk.

Cloudy, and ditto.

Ditto.

Ditto, the wind ftrong.

Rain and ftrong wind.
Very hazy, ditto.

Rain, ditto.

Cloudy, and moderate
wind.

Rain and ftrong wind.

Cloudy and ditto.

Slow rain, and little

wind.

Cloudy, and moderate
wind.

Ditto.

Ditto.

J. D.

* N. B. The 15th, the ice of the river broke and went to fea. J. D.

Vol. LX. Z T?June
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1769 . Ho. iaro.

Them
A

tome.

B Winds

I? June 17 , at 19 29 4 2 + 37 + 39 N. W.

O 18 0 47 42 5° Ditto

6 57 44 44 Ditto

12 54 38 35 Ditto

*9 61 36 42 Ditto

) 19 0 69 48 54 Ditto

6 73 51 55 Ditto

19 75 43 47 Ditto

4. 20 0 76 57 64 Eaft

3 7°
6 61 65 S. E.

19 5i 47 49 Ditto

S 21 0 44 5° 63 South

6 47 59 57 Eaft

19 74 40 4* N. W.
n 22 0 79 54 5 6 Eaft

19 68 46 49 Ditto

? 2 3 0 65 58 58 Ditto

6 56 60 68 S. E.

*9 5° 47 45 North

7? 24 0 5^ 53 49 Ditto

6 59 57 57 Eaft

20 29 53 + 53 + 61 South

0 25 0 5° 63 74 S. W.
4 5° 69 78 Ditto

9 60 55 43 Calm

Weather, &c.

Cloudy, with fmali

rain, wind brilk.

oudy, the wind mo-
derate.

Ditto.

Thick clouds, the

wind high,

oudy, the wind
brilk.

Ditto.

Ditto, little wind.
Clear, wind moderate.

Ditto, and very little

wind.

Cloudy,, and little

wind.

Thick and rainy, the

wind ftrong.

Flying clouds, the

wind as above.

Cloudy, and little

wind.

Clear, ditto.

Hazy, and very little

wind.

Ditto.

Ditto.

Ditto, more wind.

Cloudy, wind btifk.

Very foggy, and little

wind.

Clear, ditto.

W. W.
Clear, the wind brifk.

Ditto.

A thunder fliower, the

wind moderate.

Cloudy,

G June
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1
Thermome.

1769. 1do. Baro. A B Winds.

©June 25, at 20 29 68 + 45 + 49 Eaft

26
/

I 73 5° 54 N. E.

9 74 49 44 Ditto

20 73 45 55 S. E.

4 2 7
1 75 54 60 Eaft

9 72 54 5° South

20 69 49 55 Calm

8 28 0 73 58 59 Eaft

9 80 60 55 Ditto

20 81 5° 52 s* w*
% 29 1 83 52 63 Weft

9 9 1 60 5 6 Calm
20 9 1 55 58 North

% 3° 2 89 57 60 Eaft’ly

8 84 52 49 Ditto

20 76 45 44 North

h July 1 9 76 46 44 Ditto

19 29 74 + 44 + 48 N. E.

O 2 1 74 57 60 North

6 73 66 64 Ditto

l 9 58 5 1 54 South

> 3 0 5 2 61 7 6i Ditto

3 80 Ditto

6 48 69 74 Ditto

19 4i 56 61 S. E.

4 4 0 4C 67 75 Eaft

6 42 58 49 North

‘ L 20 5 C 47 47 Ditto

5 . 5 0 56 47 5 1 Ditto

Weather, &c.

Cloudy, and moderate
wind.

Ditto.

Ditto.

Very hazy, and little

wind.

Cloudy, and moderate

wind.

Rain, ditto.

Very hazy.

Clear, and little wind.

Ditto.

Cloudy, and ditto.

Clear, and little wind.

Very hazy.

Very thick clouds, and

little wind.

Cloudy, and ditto.

Rain, and ditto.

Ditto.

Cloudy, and moderate

wind. — J. D.
Cloudy, the wind mo-

derate.

Flying clouds, and

very little wind.

Ditto.

Ditto, the wind brifk.

Ditto.

Ditto.

Ditto.

Very hazy, and little

wind.

Cloudy, ditto.

Very thick and foggy,

wind high.

Ditto.

Ditto.

8 July
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1769. Ho Baro.

Thermome.
A

|

B
1

|
Winds . Weather, &c.

2 July 5 >
at 8 29 6() +48 +45 N. W- Cloudy, the wind mo-

derate.

*9 7 (
) 44 46 North Ditto, very little wind.

n 6 0 8; 47 54 Ditto Ditto.

7 9" 49 46 N. W. Ditto.

r 9 30 o£ 45 49 North Very hazy, the wind
moderate-

? 7 0 *3 53 55 Ditto Cloudy, ditto.

6 16 55 53 Ditto Thin clouds, ditto.

*9 M 46 50 N. E. Ditto.

J? 8 0 J 5 54 58 North Cloudy, ditto.

6 is 54 48 N. E. Thin clouds, ditto.

.. _„w W
*9 3° J 3 + 44 +46 N. E. Clear.

O 9 0 16 53 5 i North Ditto.

9 08 54 50 S. E. Ditto.

20 29 92 50 61 S. W. Ditto.

2 10 0 84 61 79 Ditto Very hazy-
10 91 5 2 46 N. E. Cloudy.

21 92 46 5 2 Calm Ditto.

S 1

1

9 86 54 53 Eaft Clear.

20 61 45 . 55 South Cloudy.

12 2 46 6* 85 S. W. Hazy, and brifk wind-

9 5 i 60 48 North Cloudy.

20 55 49 52 Ditto Hazy.

13 4 59 59 62 South Very hazy-

9 56 56 5 2
•

Cloudy, and very little

wind.

20 73 48 48 North Clear, and ftrong

wind.

f 14 0 73 55 55 Weft Ditto, the wind mo-
derate.

, 9 64 55 55 Ditto lain.

20 60 49 48 North Clear.

h 15 0 64 54 55 North i^lying clouds.

.9 6 5 55 5° South (Clear, and moderate

wind.

T D
1

i
t

j. jj-.

- #

h Julyi
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1769. Ho. Pbaro.

Thermome.
A

|

B [winds.

/

*”

Weather, &c.

h July Ij,at 19 29 64 + 46 +49 South Clear, and the wind
moderate.

o 16 0 62 59 69 Ditto Very hazy, and little

wind.
6 58 62 56 N. E. Thick, the wind mo-

derate.

*9 45 50 54 North Thin clouds, and

little wind.

B 17 0 5 i 60 60 Ditto Clear, ditto.

8 52 61 56 Calm Cloudy.

*9 5C 53 54 N.W. Flying clouds, the

wind brilk.

$ 18 0 48 61 66 North Thick clouds, and

very little wind.
6 44 59 62 Weft Cloudy, and little

wind.

*9 5 i 5 i 52 North Cloudy, the wind
brilk.

5? 0 57 64 N. W. Ditto, and little wind.

6
5 6 60 61 Ditto Ditto, and very little

wind.

*9 53 50 49 Ditto Thick ditto.

n 20 0 57 , 54 56 N. E. Hazy, the wind mo-
derate.

6 6 59 58 Ditto Clear, and little wind.

'9 6

1

46 5 1 South Very thick, ditto.

? 21 0 60 50 58 North Flying clouds, ditto.

6 66 58 62 Ditto Very hazy, ditto.

11 South Cloudy, with large

flafhes of lightening.

19 6/ 48 54 iN. W. Ditto, and little wind.

h 22 0 62 5 1 58 Ditto Rain, ditto.

6 64 58 60 North Flying clouds, ditto.

12 61 52 49 N.W. Cloudy, brilk wind.

w w
19 29 6c +49 + 49 Weft Clear, ftrong wind

and frequent fhow-

'' - ers.

h July



1769. Ho. Baro.

O July 23, at 1 29 60

• 8 61

20 63

3 24 0 6 7

4
8 66

64

$ 25 0 62

4

9 61

19 60

3 26 0 5 2

9 5 ^

19 55

V- 27 0 53

19 60

? 28 0 64

9 66

19 65
J} 29 0 69

4

9 69

1
l 9 29 64

• 30 0 65
6 6 5

20 64

3* 0 69

[ *74 ]
Thermome.
A B Winds.

+ 55 + 57 Weft

55 54 Ditto

49 5 1 N, W.
62 64

e3 59 S. E.

52 56
62 7 1 South

61 58 Weft

5i 55 South

65 80 3. W.
54 64 Eaft

54 55 Ditto

60 59 N. E.

49 53 N. W.
58 63 Weft

63 60 s. w.

53 54 Weft
64 66 jDitto

62 59 Weft

+ 52 + 58 Weft

61 65 Eaft

67 65 Ditto

53 54 N. W.

58 59 North

Weather, &c.

Showers, and ftrong

wind.

Ditto, and moderate

wind.

Clear.

Rain, arkl verw little
4

wind.

Hazy.

Cloudy.

Clear.

Very hazy.

Rain, and ftrong wind.

Cloudy, and little

wind.

Hazy, and little wind.

Very h 2zy.

Some very blackclouds

and thunder to the

fouthward.

Hazy, and little wind.

Ditto, and moderate

wind.

Hazy, and wind brifk.

Hazy, brifk wind.

Thick haze, and little

wind.

Clear.

Cloudy
Ditto.

Thin clouds, and iittle

wind.

J. D.
Cloudy, and little

wind.

Flying clouds, ditto.

Clear, ditto.

Thin clouds, the

wind brifk.

Ditto, ditto.

D July
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Thermome.

1769 .
Ho. Ebro. A B Wind.

D July 31 ,
ai 6 29 71 +57 + 53 N. W.

*9 7 1 50 5 1 Ditto

<J Aug. 1 0 72 56 6 3 Ditto

6 73 63 61 N. E.

19 70 5i 53 Ditto

S 2 0 73 57 59 Ditto

6 74 59 60 Calm

19 69 54 56 Weft

n 3 0 68 55 50 North

6 67 54 54 NT. E.

19 65 44 48 Calm

? 4 0 64 56 55 taft

6 64 58 57 Ditto

*9 6c 45 46 Ditto

h 5 0 67 55 54 Ditto

6 7 2 58 57 Ditto

19 29 83 + 53 53 S.E.

0 6 0 86 56 68 South

7 8

1

57 54 S. E.

*9 43 49 52 Weft

> 7 1 49 5 1 55 Ditto

8 53 54 54

'9 5° 48 50 Weft

$ 0

l

49 54 58 .Ditto

Weather, &<\

Cloudy, little wind.

Thick, the wind mo-
derate.

Cloudy, and little

wind.

Ditto.

Ditto.

Thin clouds, and little

wind.

Cloudy.

Ditto, and very little

wind.

Rain, and moderate

wind.

Clear, and little wind.

Cloudy.

Clear, and very little

wind.

Ditto, the wind mo-
derate.

Thick clouds, and

very little wind.

Clear, ditto.

Ditto, moderate wind.

W. W.
Cloudy, wind brifk.

Ditto.

Ditto.

Cloudy : has been much
rain, and ftrong

wind.

Cloudy, and ftrong

wind.

Thin clouds, and little

wind.
Clear, and brifk. wind.

Cloudy, and ftrong

wind.

$ Aug.
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ij6q. Ho. Baro.

[
1 Then
1

A

I76
nome.

B

]

Winds 1 Wether, fcr.

i Aug. 8, ai 8 29 46 + 55 + 51 Weft Showers, and ftrong

wind.
20 4 i 49 51 Ditto Moftly cloudy, and

ditto.

2 9 0 39 52 60 Ditto Cloudy, and brifk

wind.
8 54 52 Ditto Very hazy, and brill;

wind.

20 22 5 ' 58 Ditto Cloudy, ditto.

V IO i 21 55 60 Ditto Flying clouds, and
ftrong wind.

8 29 55 55 Ditto Ditto, ditto.

*9 39 49 5 2
N.W. Cloudy, ditto.

? ii 0 51 55 61 Ditto Ditto, lefs wind.

8 56 58 Ditto Flying clouds, and

moderate wind.

19 60 5° 5 1 North Thick clouds, and
brifk w'ind.

h 12 0 6i 5 6 61 Ditto Flying clouds, and
ditto.

8 73 57 53 Calm Cloudy.

t n
19 29 73 + 5 i + 52 N.W.

^ J -

Cloudy, and little

wind.

O *3 1 76 57 65 N. E. Ditto, ditto.

7 78 fco 60 N. E. Ditto.

18 78 49 49 Ditto Ditto.

S *4 4 82 53 52 Ditto Ditto.

‘9 90 47 47 Ditto Ditto.

* 15 0 92 49 56 Ditto Ditto.

7 9 2 52 57 Calm Flying clouds.

*9 98 46 48 Eaft Clear, and little wind.

2 16 0 30 oc 55 58 Ditto Ditto.

8 29 93 5 1 48 Ditto Clear, and brifk wind.

l 9 83 44 48 Ditto Very hazy, ditto.

n 7 0 Ditto Very thick, with

heavy rain.

2 76 48 55 Ditto Very thick, the wind
high.

n Aug.
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I 769. :Ho. Baro.

Thermome.
A B Winds. Weather, kc.

U A Ug. 1 7, at 6 29 62 + 50
L .+ 50 Eaft A very thick fog, with

drizling rain, the

wind -ftrong.

20 3° 46 45 IN’. E. Much rain, and the

wind ftrong.

? 18 0 27 46 49 Ditto Ditto, ditto.

6 26 46 43 North Ditto.

19 3° 43 44 Ditto Very thick, ditto.

h *9 . 0 36 44 47 Ditto Ditto, ditto.

6 40 42 44 Ditto Ditto.

W W
19 29 63 + 43 +44 North. Strong wind, and

cloudy.

o 20 2 75 45 49 Ditto Strong wind
; but

fomething lefs ;

and clear.

7 80 44 46 Ditto Cloudy, and ftrong

wind.

19 80 44 48 Ditto Thin clouds, and
brifk wind.

i 21 0 80 53 57 S. W. Cloudy, and moderate
wind.

20 5° 47 51 South. Rain, and moderate
wind.

s 22 0 48 54 59 S. W. Clear, ditto.

8 50 59 53 South Ditto.

19 50 50 50 Ditto Clear, very little wind.

V 23 0 50 60 60 S.E. Flying clouds, ditto.

19 44 49 48 Weft Very thick, and little

wind.

u 24 5 55 55 5 1 North Clear.

20 53 45 48 N. W. Foggy.

? 25 0 Cu 5i 52 North Clear.

4 64 58 57 Ditto Moftly cloudy.

20 59 47 54 Cloudy, and very little

wind.

h 26 6 63 59 56 N. E. Cloudy, and moderate
wind.

I
—

—

i 1

T. D.
Vol. LX.
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Thermome.

i? 6g. Ho. Baro. A B Winds. Weather, &c.

-Aug. 26 ,
at J 9 29 69 +47 + 49 North Cloudy, the wind mo-

derate.

O 27 0 70 5 2 53 Ditto Very hazy, and brifk,

wind.

• 7 73 55 49 Ditto Cloudy, ditto..

*9 78 46 4 b N. E. Ditto.

Took down the inflru-

ments, and packed

them up.— —— W. W.

N. B. The thermometer A was within the lower obfcrvatory, on
the fouth-eaft fide, clofe to the barometer

;
and its ball was exactly

the fame height with the mercury in the bafon thereof. The ther-

mometer marked B was without doors, on the north fide of the

obfervatory.

The figns -f and —• which are annexed to the altitudes of the

two thermometers fignify, that they flood fo many degrees above or

below the cypher refpe&ively. Both the thermometers are according

ta Fahrenheit’s fcale. W. W.

XV. An
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XV. An Account of fome very perfeft and

uncommon Specimens of Spongiazfrom the

Coafi of Italy ; In a Letter to James
Weft, Ffquire, Prefdent of the Royal

Society
; from John Strange, Ffquire,

F. R. S.

Dear Sir,

Read March T_TAV

1

N G had frequent opportunities,
22 , J 7/°-

d ur i ng my ftay in Italy, of vifiting

the fea coafts, 1 was thereby encouraged, among
other refearches after the antiquities and natural hif-

tory of that country, to colled fome fpecimens of

fubmarine productions. Upon examining the fouth-

weft coaft of Italy in particular, I happened to meet
with fome very perfedt and curious fpecimens of

fpongia?, the deferiptions of which I now fend you.

One of thefe (i) has never been deferibed before;

and fince only fragments of the other two fpecimens

have been delineated in the works of the authors

who mention them
(
2 ), I have not fcrupled to add

likewife their relpedtive deferiptions and figures.

( 1) Piate VI. Fig. 3, 4.

(2) lmpcrat. Stc.r. Nat. Lib. xxvn. Cap. 8. Fig. 7. Mar-
figli Hift, Phyf. de la Mer. PI. 16. Fig. 79.

A a 2 Thefe
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Thefe defcriptions may perhaps appear imperfeff,

being confined merely to the figure and fubftance

of the bodies, without any mention of the polypes

that inhabited them. To account for this omilfion,

it is neceflary to acquaint you, that they were drawn
up a few years ago, with others of the like kind,

at the requeft of Doftor Targioni Tozzetti of

Florence, who defigned them for an appendix to a

pofthumous work of Micheli’s, entituled, De Plantis

Marinis. As the plan of this work was botanical,

I therefore thought it neceflary to accommodate my
defcriptions accordingly, though I was not inclined

to his opinion about the origin of thefe bodies. Upon
enquiry it appears, that the publication of Micheli’s

work is very uncertain ; for which reafon I fend you
the following defcriptions, requefting at the fame
time, your communication of them to the gentlemen

of the Royal Society, fhould you think they deferve

their notice. It is hoped, that they will not prove

altogether unacceptable, as the Zoologifls, in their

defcriptions of the Polypes, are fometimes apt to pafs

over too flightly the figure and ftrudture of the parts

in which they refide.

DESCRIPTIONS S.

i. Spongia ftuppea, tuberofa et calamifera, ca-

lamis cylindraceo-conoideis, in cefpitem connatis, om-
nibus aflurgentibus, quorum nonnulli majores in

apice, calicis in modum, pyxidati vifuntur, bafi bi-

fida et trifida, binis vel tribus columellis inftruCta;,

calamis minoribus myofiroideis, five caudiculas muris

formam pras fe ferentibus, et in rotunde acutum ter-

minals.
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minatis. Corpus cooftat materia parum coadili
j

colore atrofuligineo. lnvenitur in littore Etrufco non

longe a Populonia? loco ab incolis dido Por(o Baratto
y

at non adeo communis ;
vidi frequenter ad littus

Neapolitanum. Tab. VI. Fig. i. Dantur varietates

quam plurima?, calamis quail perfede conoideis,

eredis, obliquis, fibi invicem inverfis, ball integra,

nonnunquam foraminibus pervia.

2. Spongia ftuppea, tuberculofa, tuberculis fim-

plicibus et ramofis, ramis vero imperfedis et ple-

rumque ad radices obtruncatis, forma corporis fub-

conoidea, in apice complanata, fuperficie tota inas-

quali, ubique ramufculis et tuberibus horrida, ball

concavata et bifida. Corpus conftat materia parum
coadili, interne fatis anfraduofa, cavitatibus non-

nullis lationbus, feu magis excavatis ; colore cor-

poris fuligineo. lnvenitur ad littus Etrufcum, qua
Populoniam ab oriente hyemali fpedat, haud pro-

cul ab oftio fluminis ab incolis didi la Cornia. Haec

fpongias fpecies e bafi lata et excavata allurgens, in

fummitatem fere femper complanatam et fubconoi-

deam definit, mitras formam non male referens j

immo a pifcatoribus littoris Neapolitans ubi fatis

abundat, vocabulo vulgari Mitra Papale nuncupatur,

prout a viro fide digno jampridem accepi. Tab. VL
Fig. 2. An

Alcyonium durum, Prelbyterorum pileolum

prorfus effingens. Cupani Hort. CathoL.

Suppl. i. ?

3. Spongia minima, forma corporis fubconoidea

inverfa, et vermiculi in modum contorta. Materia

conftat denfifiima et parum coadili, fibris arde inter

fe
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fe cohaerentibus, prout in hircina notatur
; colore

corporis obfcure fufco. Gregatim inveniuntur, faxis,

teftis conchvliorum, variifque aliis corporibus ma-
rinis ar&e cohrerentes. Rariffima eft hsc fpongis

fpecies, nec a nemine, quod fciam, adhuc defcripta

vel adumbrata. Marfilius comes analogum quid

dudum defcripfit fub nomine Epnon de coq (3) j

a noftra vero fatis differt tarn colore quam capite

pyxidato, prout in figura vifitur. Spongise noftra)

fruftula nonnu-ila folitaria inveni in littore Etrufco

inter Populoniam atque oftium fluminis Cecinae.

Exemplar integerrimum unicum vidi e mari Etrufco

expifcatum penes dominum Philippum Fabrini et in

mufeolo fuo Pifis probe aflervatum. Exhibet con-

geriem ejufdem fpongise dorfo lapidis calcarei ad-

natam, cujus icon in Tabula VI. exhibetur. Fig. 3. 4.

It is well known, from the obfervations of Mercati,

Boccone, Donati, and others, that the coafts of

Italy in general afford a remarkable variety of zoo-

phytes. • Pallas (4) likewife particularly mentions the

many fpecies of gorgonias found on that coaft, and

juftly laments the indolence of the Italians in not

regarding them. Mathioli, Mercati, Ferrante Im-
perato, and the other early writers in natural hiftory,

made few, if any, new obfervations of this kind.

They did little more than copy the ancients, or one

another ;
and thought it fufficient to afcertain the

identity of the fpecies defcribed by Ariftotle, Dio-

fcorides, and Pliny, and to illuftrate them by figures,

(3) Hid. Phyf. de la Mer, part 4. pag. 63. pi. 5. r. 22.

(4) Zooph. .id Gen. Gorgon.

which

3



which were wanted in the works of thefe old matters.

Thus, for inftance, Mathioli and Ferrante Imperato

defcribe only the Alcyonia of Diofcorides. The
more modern Italian naturalitts have made as little

progrefs in this fubjedt, from the influence of the

opinion eftablifhed amongft them by Micheli and

Marfigli ; for, if we except Donati, fcarce any of

the reft have embraced the prefent received fyftem

about the origin of Zoophytes, though the difco-

veries of .the French academifts, added to thofe of

Ellis, Pallas, and other ingenious writers, feem to

have put this matter beyond a doubt. But it is time

to relieve you from this lubjeit, and to fubfcribe

myfelf, with great regard,

Dear Sir,

Your moft obedient

humble fervant,

Cavendifh-Square,

Nov. 1 6th, 1769.
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XVI. A Letter from Captain Davies to

John Ellis, Rfquire,
F. R. S. on a Method

of preparing Birds for Prefervation .

S I R,
Shooter’s-Hill, 12th March, 1770.

Read March

1770.22, AS officers in his Majefty’s army and
navy have greatly the advantage in

general, of molt people (by means of their pro-

feffion) of vihting different parts of the world, they

have of courfe more frequent opportunities of meet-

ing with many new and wonderful productions*

which, though they do not pafs altogether un-

heeded, are in a manner loft to mankind, for want
of knowledge in the difcoverer, of modes for pre-

ferving fuch things as may appear extraordinary or

worth adding to the collections of the curious. I have

therefore, for the advantage of the gentlemen of

thofe profeffions, or any others, difpofed to enlarge

the funds of natural hiftory already extant, (know-

ing no one labours more affiduoufly to add to the

knowledge of the productions of nature than your-

felf), taken the liberty of fending you an ac-

count of a procefs for the prefervation of birds,

beafts, and other extraordinary productions of

the animal world, which I have by a feries of

experi-
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experiments, and variety of methods and compo-
fitions, found to anfwer better than any I have ever

met with. A fpecimen of my own preservation I

have alfo fent with this, in order for your infpe&ion j

and if you fhould think worth while, to communi-
cate the fame to the Royal Society, as by that

means it may be publifhed to the world, for the

advantage of thofe who are defirous of adding frefh

fpecimens to the collections of natural curiofities.

The Receipt is as follows:

Let a bird, bead:, or any fuch like production

of nature, be procured, that has been well pre-

ferved in its death, either naturally or by fhot, as

thofe that intend making any tolerable collection

muft do. I would not recommend fhooting them
(birds in particular) with fhot fmaller than com-
mon partridge fhot, or N°. 5, and that at a con-

fiderable diftance, to prevent their being torn with

too great a number. Having procured a bird as

aforefaid, let it be opened from the upper part of the

bread, to the vent, with a fharp knife or pair of

fciftars, the feathers of the bread and belly being

firft carefully laid afide by the fingers, fo as not to

hinder the fkin being eafily come at. The fkin muft

then be carefully loofened from all the flefhy parts

of the bread, body, thighs, and wings ; then cut off

all the flefli from thofe parts, and take out alfo the

entrails and all the infide : then, having got a com-
pofition of burnt allum, camphire, and cinnamon, of

each an equal quantity, v/ell powdered and mixt to-

gether, ftrew fome of this powder lightly over the

Vol. LX. B b whole
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whole carcafe, but fait is by no means to be uleeb

with this compofition, as it always will drop and
nafty the plumage in moid weather

3
pour alfo into.,

the body a fmall quantity of camphire diflolved in

rectified fpirits of wine 3 after that, fill up the cavity

with fine cotton, or any foft woolly fubdance, pour-

ing fome of the aforefaid fpirits into the cotton, or.

fluffing. Open next the mouth, and with a paiF of

fciffars take away the tongue, the roof of the mouth,

,

eyes, brains, and infide of the head 3 fill that alfo

with the fame compofition; and having procured eyes-

as near the natural ones as pofiible, put them into the

lockets by means of a fmall pair of nippers intro-

duced at the mouth. The eyes will be bed made by^

dropping drops of black fealing wax on a card of the.

iize of the natural ones 3 the card muff be cut fome-.

thing larger than the wax to prevent their falling out.

of the head. Fill the head quite full with cotton,,

pouring fome of the fpirits down the throat, with

fome of the powder;' a fmall piece. of brals wire,

that has been heated in the fire, to make it pliable,

may be put down the throat, being palled through

one of the nodrils,.and fadened to the breaff bone, to

place the head in any. attitude you choofej. next fill

up the body where the fiefh has been taken away,

with cotton and your compofition 3 and, having a

fine needle and filk, few, up the fkin, beginning, at.

the bread, obferving, as you approach towards the

vent, to duff the fkin as tight. as it will bear. This

will be eaded accomplished by means of a fmall

piece of dick or ivory, like a fkewer, till the whole

is done : then lay your feathers of the bread and

belly in their proper order, and your bird will be

compleated j.
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compleated. If you would chufe to put it into an

attitude, by introducing a fmall piece of the wire

above-mentioned through the foie of each foot up

the leg, and into the pinion of each wing, it may
be difpofed of as you pleafe.

A compofition of fublimate mercury, tempered

with fome water, and rubbed gently over the feathery

will prevent infedts, and other vermin, from deftroy-

ing the plumage j but, as you have treated already

very fufficiently on the fublimate cornpofrtion, I ihall

conclude, -with alluring you, I am,

S I R,

With great efteem
,

your mod; obedient and

obliged humble fervanf,

Tho. Davies,

Captain Lieutenant of Artillery.

B a XVII. A



i *88 ]

Rtceived February r, 1770,

XVII. A Letter to Dr . Benjamin Franklin,

F. R. S. giving an Account of the Ap-
pearance of Lightning on a Conduclor fxed
from the Summit of the Mainmafl ofa Ship

,

down to the Water : By Capt
. J.

L. Winn.

S I R,

Read March 29, T is a common, and, I am afraid, juft
1 "°’ complaint, that feamen are exceed- -

ingly backward in availing themfelves of the dif-

coveries which men of fcience have made, and the

directions which they have given for their benefit

and fafety. Notwithftanding the pains feveral emi-

nent philofophers have taken, to bring conductors

into general ufe, as well in (hips as houles
; it is too

true that very few veflels are furnithed with them,

though fcarce a year paffes, that does not afford us

inftances (fome of them terrible ones), of (hips being

(truck by lightening : for my part, I am never with-

out a conductor in my (hip. I have had them of

various conftruCtions : that which I now ufe, is a

chain of copper wire, as defcribed in the annexed

plate. That fuch a chain, fo diipofed, may conduCt the

lightening, and prevent a firoke that might deffroy a

(hip, has often been demonftrated ; but a circum-

(tance



Pful.Tr-ztnj VoC.LX. 7aa . VI/PayC fQg





t
i8 9 3

fiance that occurred in my laft voyage, may perhaps

have greater weight with fome Teamen, than all the

reafonings of the electricians. If it fhould be a means
of perfuading them to make ufe of conductors, my
intention will be anfwered.

In April laft, as we approached the coaft of
America, we met with ftrong South-weflerly gales :

they had continued leveral days, when exceeding dark

heavy clouds arofe in the oppofite quarter, forced

againfl the wind that blew with us, till they had
covered all the North-eaftern half of the hemifphere

:

the ftruggle then between the two winds was very

extraordinary ;
fometimes one prevailing, fometimes

the other. I was apprehenlive we fhould have much
lightning, and got my conductor in order

j when, in

hauling up the mainfail, the fheet block ftruck vio-

lently againft the back-ftays, to which the chain was
fattened (EE in fig. 1. Tab. VII.), and, as I found
afterwards, broke the latter, which occafioned the

phenomenon I am going to defcribe. It was near

midnight and very dark, when I firft obferve a pale

bluifh light a few feet above the quarter rail : at firft

I thought it proceeded from the light in the binnacle ;

but, finding that it frequently difappeared and return-

ed again precifely in the fame place, and that it fome- -

times emitted fparks not unlike thofe of a lmall fquib,
,

I began to fufpeCt that it proceeded from the con-

ductor. To be certain, I ordered all the lights to be put

out below, and, that no rays of light might iflue from
the binnacle, I covered it entirely with my cloak. I

was prefently confirmed in my conjecture, that the

light and fparks which I had oblerved proceeded

from the chain; for, placing myfelf. near it, during

the
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the fpace of two hours and a half, I faw it frequent-

ly emit continued ftreams of rays or fparks (fee

fig. 4.); fometimes fingle drops as k were flowly

fucceeding to each other, and fometimes only a pale

feeble light. On examining next morning, I found

the chain broken at B, half the eye of each link

being quite gone, and the points ot the remaining

halves about three fourths of an inch afonder : luckily,

the chain was fattened to a fmaller rope (fig. 2.)

above and below the eye of each link, which pre-

vented that part of the chain below B, from falling

into the water, or of being feparated from the part

above B, beyond the ftriking or attracting diftance.

1 am with the greateft refpect,

S 1 R,

Your obliged humble fervant,

J. L. Winn.

.References
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References to Plate VII..

AAA The conductor, a chain of copper wire, of the.

thicknefs of the barrel of a fmall quill, the

uppermoft and lowett links of which .ter-

minate in fine points.

B Fig. i. The broken links; in patting between*

which, the lightning became vifible.

C An eye in the uppermoft link, to which the

pendant halliards are fattened.

D Fig. 3. The pendant halliards, which pafs over a;

fheave in the truck, on the top-gallant-

maft-head, and are. fattened to the eye ate

C, and hoift up the chain, till the point of

the uppermoft link is a footer, two above
the truck.

EE The maintop-matt back' flay, to which the

chain is flopped, to prevent. its Twinging,

about.

.

E-Fig. 4. Appearance of the lightning patting be-
tween the broken limbs.

.

xvm. ;h\.
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Received February 22, 1770.’

XVIII. An Investigation, of the lateral Ex-
plofion,

and of the EleSlricity communicated

to the eleSlrical Circuity in a E)ifcharge : By
Jofeph Prieftley, LL. D. F. R, S .

Read March -9>0 EVERAL years before I made
any experiments in electricity, ex-

cept with a view to amufe myfelf, and my friends

;

I had obferved, that in difcharging jars, and particu-

larly fuch as were filled with water, without any

coating on the out fide, I felt a flight fhock ; though

it was plain that the hand, in which I held the dif-

charging rod, made no part of the circuit.

Mr. Wilfon, alfb, in his firft experiments on the

Leyden phial, obferved, that bodies placed without

the eleCtric circuit would be affeCted with the fhock,

if they were only in contact with any part of it, or

very near it. Analogous to this was his obfervation,

that, if the circuit was not made of metals, or other

very good conductors ; the perfon who laid hold of

them, in order to perform the experiment, felt a con-

fiderable fhock, in that arm which was in contaCt

with the circuit. See Hiftory of Electricity, p. 95.
Laftly, in the courfe of my experiments with

.large eleCtrical batteries, I found the force of this

lateral
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lateral explofion (as I fliall chufe to call it) to be

very confiderable : for I feveral times obferved, that

a chain which communicated with the outfide of

the battery, but which made no part of the circuit,

made a black fcain on a piece of white paper, on

which it accidentally lay, almoft as deep as the chain

that formed the circuit. (Hiftory, p. 644.) And
when, in order judge, by my feeling, of the late-

ral force of electrical explofions j I made it pafs over

a part of my naked arm, the hairs of the fkin were

all finged, and the papilla pyramidales raifed, not

only along the path of the explofion, but alfo

wherever any part of the chain had touched it,

though not in the circuit. Ib. p. 686.

It was to afeertain the nature and effeCts of this

lateral explofion, that the following experiments

were made ; and in reciting them, 1 fliall diftinCtly

note the progrefs of my own thoughts in the courfe

of the inveftigation, from a ftate of abfolute uncer-

tainty, to that of the fulleft fatisfaCtion j and, I

flatter myfelf, that feme of the faCts I fhall exhibit,

will give furprize and pleafure to thofe, who are beft

acquainted with, and mod interefted in, the hiftory

of electricity.

Not having the leaft doubt, but that if any eleCtric

fpark pafl”ed between a body that was infulated, and
another, the infulated body would appear, either to

have received, or to have loft, electricity > I imagined

that nothing more was to be done, than to infulate

bodies placed within the influence of the eleCtric

circuit, with pith balls hanging front, them ; and,

upon their diverging with the eleCtric fpark, im-
mediately to obferve, of what kind the electricity

Vol. LX> C c they
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they had contraCled was ; and previous to the expe-
riment, I conjectured it would be negative ; fuppohng
that the difcharge from the infide coating, in an
interrupted circuit, was not able to fupply the outfide

fall enough. And hnce, the larger the infulated

body was, the greater quantity of the eleCtric fluid it

was capable of receiving, or parting with, and con-
fequently the more fenflble the effect would be ; I

began with fufpending on filken firings, a pafleboard

tube, covered with tinfoil, feven feet long and four

inches thick, with large knok at each end ; and a

brafs ball (at the end of an iron rod, which com-
municated with the outfide of the jar) was placed

within about a quarter of an inch of it; while the

difcharge was made through an infulated interrupt-

ed circuit, no part of which was lefs than two feet

from the infulated tube. On making the explofion,

the fpark appeared as I expeCted ; but, to my great

furprize, I could not find that either pofitive or nega-

tive eleClricity was communicated to the infulated

tube. Neither the pith balls, nor the fineft threads

diverged, or moved in the leaft, at or after the dif-

charge ;
though, everything elfe remaining in the

fame ftate, the leaft fenfible electricity communi-

cated to this tube (a quantity fo ftnall as hardly to be

vifible, in the form of a fpark, at the time of com-

munication) made the balls and the threads feparate

to a great diflance, and would have kept them in a

ftate of divergency more than an hour. Left a fmall

degree of motion or divergency fhould efcape my
notice, while I was intent upon making the dif-

charge, I had an afliftant along with me, whofe eye

was
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was upon the threads all the time I was making the

experiment.

This experiment, as will eafily be imagined,

fhook my whole hypothefis, and confounded all my
ideas. I could not queflion the faCt, having re-

peated the experiment, with precifely the fame event,

I believe, above fifty times, on account of having

been hardly able to believe my own fenfes, or thole

of others. There was an evident electric fpark,

fometimes near half an inch in length, betwixt the

bodies compofing the eleCtric circuit and the infulated

tube, in fuch a ftate of the air, as I knew, by fre-

quent trials, would have kept it electrified a long

time, and yet there was no communication of

eleCtricity.

I do not remember that I was ever more puzzled

with any appearance in nature than I was with this;

and, in the night following thefe experiments, end-

lefs were the fchemes that occurred to me, of account-

ing for them, and the methods with which I pro-

poled to diverfify them the next morning, in order

to find out the caufe of this ftrange phenomenon.
Accordingly, I was no fooner at liberty to attend to

this experiment ; but, repeating it with fome differ-

ence in the difpofition of the apparatus, I obferved

that, upon every difeharge, a flight motion was given

to the threads that hung from the infulated tube.

Upon this the impofiibility of an eleCtric fpark, neither

giving nor taking any thing from an infulated body,

contrary to my mod attentive obfervation, and that

of my afliftants, I concluded that fome motion muffc

have been given to the threads the day before ; efpe-

cially when I found that, in thefe latter experiments,

C c 2 the
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the communicated ele&ricity was always pofitive
;

the fame with that of the iniide of the jar ; but the «

quantity of it was fo fmall, that the moft exquifite

contrivance was neceffary to afcertain the nature of

it; for though, upon this occafion, the lateral fpark

was near a quarter of an inch in length, the threads

on the infulated tube could only be made, by the

explofion, to change their pofition, from leaning a

little one way, to leaning as much the other, in

the neighbourhood of an infulated brafs rod,

loaded with a fmall quantity of pofitive or negative

electricity.

I could not help, however, being furprized, that

fo large a fpark fhould give no more electricity to

the infulated tube, than it appeared to have done

;

when, in other circumftances, a fpark ten times lefs

than this would have made a great and permanent

alteration
:

yet, improbable as thefe circumftances

were, I entertained no doubt at that time, but that

thefe infulated bodies were electrified, either politively

or negatively, according as the infide of the jar was

pofitive or negative, by this lateral explofion, though

the degree was exceeding fmall; and I continued in

this perfuafion the longer, as it happened to be a

confiderable time before I got another fpark that

communicated no fenfible eleCfricity. I cannot help

taking notice, that if it had happened, that, in my
iirft experiment, the infulated tube had always ac-

quired or loft the leaft fenfible electricity (and, as I

afterwards found, there were many chances againft

the firft rel'ult) I fhould have formed, and have ac-

quiefced in, fome fort of hypothefis, to account for

the giving or receiving of ele&ricity in thofe circum-

flances,
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ftances, and there the bufinefs would have ended

>

but the feeming contrariety of thefe appearances

obliged me to purfue them farther.

Not being able completely to fatisfy myfelf with

my lad: conclufion, attended with the difficulties

above mentioned, I kept di verifying the experi-

ments, and introducing every circumftance that I

could imagine might poffibly affeCt the refult of

them ; and among the reft, I made the following

experiments, which quite unhinged me again, and
left me as much at a lofs as ever I had been

before.

Having fufpended a fine thread on an infulated

brals rod, placed about .1 of an inch from another
'

rod, which was likewife infulated, and one end of

which was in contaCt with the coating of the jar

;

and having electrified the rod that fupported the pith

balls, and placed a rod loaded with the lame eleCtricity

near them : I obferved that, upon every difeharge,

the balls, which before were repelled, were inftantly

attracted by the eleftrified rod ; and, that the refult

was invariably' the fame, whether they and the rod

were loaded with pofitive or negative electricity

and alfo whether the jar was charged pofitively or

negatively. I repeated the experiment for feveral

hours, without the leaft variation in the event
; which

clearly proved, that, in thefe circumftances, the

eledricity of the rod that received the lateral explo-

fion was difeharged by it.

Afterwards, I repeated this experiment with fome
little variety, and found the electricity of the rod

only lefiened by the lateral explofion. Thefe expe-

riments, however, by no means favoured the luppofi-

tion
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tion of the uniform communication of electricity,

either that of the infide or that of the outlide of the

jar ; and, together with the former experiment?,

convinced me, that this lateral fpark by no means pro-

duced the effeCt that might have been expected in

communicating electricity. But, with the next fet of

experiments, the difficulty began a little to clear up,

and continued to do fo gradually, till I gained all

the fatisfaCtion I could wifh for, with refpeCt to this

puzzling phenomenon.
The firfl time that I was able to vary the electricity

of the infulated body placed near the eleCtric circuit,

or of the bodies that formed the circuit (which I now
began to attend to), by any different adjuftment of

the apparatus, was on the following occafion.

Near to an iron rod, that touched the bottom of

a jar charged politively, I placed another infulated

rod, with a pair of pith balls hanging to it ; and

obferved, that, when I attempted to make the dif-

charge, through an imperfeClly conducting circuit,

(bringing e
, g> part of the table into it), a ftrong

fpark palTed between the infulated rod and the other

that touched the jar, and immediately the balls fepa-

rated as far as they poffibly could ; and, continuing

in a repullive Hate, appeared to be electrified nega-

tively. But immediately completing the circuit with

good conductors, and making the remainder of the

explofion in a full fpark; another fpark palled

between the two rods, and immediately the balls

fell clofe together again ; and fometimes would fe-

parate with the oppolite, i. e. pofitive, electricity.

I could not, upon this occalion, make the lateral

fpark, in the full explofion, fo great as in the im-

i perfeCt
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perfect difcharge. I alio obferved, that the more
interrupted the circuit was, the farther would the

lateral explofion reach ; and that the electricity,

which the full explofion communicated, was always

politive when the jar was charged pofitively, and

negative when it was charged negatively. The re-

fult of the imperfeCt difcharge was always the

reverfe.

Infulating feveral bodies, and the jar too, charged

pofitively, they all equally contracted pofitive elec#-

tricity by the difcharge.

In this date of the experiments, I had no idea of
the poffibility of the lateral fpark not communicating
electricity to the infulated body ; but I imagined that

the kind of electricity communicated depended

upon fome circumfiance in the difpofition of the

apparatus, that I was not fufficiently aware of.

At length recollecting, that this lafl experiment

refembled, in fome reipeCts, that curious one of.

profeffor Richman, mentioned in the Hiftory of
Electricity, p. 272, in which it appeared, that when
the coating of either fide of a plate of glafs com-
municated with the ground, the oppolite electri-

city of the other fide was more vigorous; I was
fatisfied that the negative electricity of the bodies

that formed the circuit in the imperfeCt difcharge,

was produced by the greater difficulty with which
the outfide of the jar was fupplied, than the infide

was ditcharged ; lb that the outfide was compara-

tively in a ftate of infulation, and therefore would
communicate negative eleChicity to all bodies with-

in its reach. And from this 1 was led to conclude,

that, provided the jar was infulated, and the infide

Was
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was made to part with its electricity with more
difficulty than the outfide received it, the bodies that

formed the circuit would contract pofitive elcCtricity ;

and the refult anfwered exaCtly my expectations.

I alfo concluded, that, making the interruption in

the middle of the circuit, fince, in this cafe, the

infide would give, and the outfide receive, with equal

difficulty, the bodies in the circuit, placed between

the place of interruption and the infide of the jar,

would be charged pofitively; and thofe placed be-

tween the place of interruption and the outfide,

would be charged negatively j and this alfo was veri-

fied by experiment.

In this ftate of things, I found, that I could give

the infulated circuit what kind of electricity I pleafed,

provided there was any kind of interruption in fome

part of the circuit ; and conjecturing that the elec-

tricity of bodies placed near the circuit would be

the fame with that of the bodies that compofed it,

I fometimes placed the rod that fupported the pith

balls near the circuit, and fometimes introduced it

into the circuit j and found, that, in both cafes, it

contracted the fame electricity. This* tended to con-

firm me in my fuppofition, that the lateral explofion

was always attended with a giving or receiving of

eleCtricity, according to the nature of the circuit, and

the place where it was fituated ; and I again over-

looked the difproportion between the caufe and the

effeCt.

Prefently after this, it occurred to me, that what

may be called the redundant electricity of the out-

fide or infide of the jar, feparates from that which is

in the glafs, and conftitutes the charge, mull have

fome
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fome concern In this event ;

and the fuppofition was
verified by faCt. For, infulating a jar, charged

pofitively, I obferved, that when I touched the out-

fide coating laft (as is commonly done in fetting it

down) and made the difcharge through good con-

ductors, they were all electrified pofitively ; and

bodies placed near the circuit were the fame. On
the contrary, if, after placing the jar upon the ftand,

I touched the knob of the wire, communicating with

the infide, fo as to take off all its redundant eleCtri-

ci ty 5 both the circuit and the neighbouring bodies

contracted negative electricity.

I had at this time quite forgot that ^Epinus had
made the fame obfervation, on difcharging a plate of
air, mentioned in the Hiftory of EleCtricity, p. 273 j

but, confidering what he fays on that fubjeCt, I find

he was miftaken with refpeCt to the realon of this

experiment not fiacceeding with Dr. Franklin and

others, who had always afferted, that the eleCtric

circuit contracts no electricity at all by a difcharge.

For he fays, that the furfaces with which the doCtor

tried the experiment, were not large enough to make
the effeCt fenfible-; and that the diftance of the

metal plates was likewife too fmall, as, he fays, it

neceffarily mult be in the charging of glal's : whereas

1 could give the infulated circuit as fenfible electri-

city with a common jar, as he could with his plate

of air ; and much more depends upon the height of

the charge, which muff Have been inconfiderable in

the plate of air, than the quantity of fur face ; which,

however, may be increafed at pleafure, by multiply-

ing jars in batteries.

Vol. LX. D d I found*,
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I found, however, afterwards, that much depend-
ed upon the quantity of furface in the coating, and
the bodies connected with them, as containing more
of that redundant eleCtricity, the effect of which was
feen in the laft mentioned experiment. For when
I difcharged the jar, ftanding in contaCt with the

prime conductor, the tendency to the communication

of pofitive eleCtricity was fo great, that, in that fitu-

ation, the infulated circuit contracted ftrong pofitive

eleCtricity, when, every thing elfe remaining the

fame, except removing it from the conductor, and

then making the difcharge, it contracted no electri-

city at all.

Being now perfectly matter of the electricity of

the circuit in eleCtrical explofions, and being able, in

two different methods, to give which of the two
electricities I pleafed

;
I imagined that, if I could fo

balance them, as to communicate neither, there

would be no lateral fpark, as in the abovementioned

experiments ; but in this I was abfolutely miftakem

For,

In the firft place, when, after fetting the charged

jar upon the {band, I took off, as near as I could

guefs, one half of the redundant eleCtricity of the

infide, and left both fides equally electrified (as ap-

peared by the equal attraction of the pith balls to

them both), the difcharge of the jar through a circuit

of good conductors did not, indeed, communicate

the Jeaft fenfible eleCtricity to the circuit, but the

lateral explofion was almoft as manifeft as before.

The pith balls, hung upon the rod that received it,

never feparated.

In
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In the next place, I repeated this experiment by

balancing the two different methods of communi-
cating electricity to the circuit, one againft the other.

For, not infulating the jar, but fetting it on the table,

which gave the circuit and the bodies contiguous to

it an advantage for contracting pofiuve electricity by

the difcharge ;
but, at the fame time, making an.

interruption in the circuit (by introducing part of the

table into it, which tended to give them negative

eleCtricity) ; I could eafily manage it fo, that the

circuit contracted neither the one nor the other;

and yet, as in the former cafe, the lateral explofion

was as coniiderable as ever. The balls never fepa-

rated.

To vary the experiment, I placed an infulated

brafs ball, two inches in diameter, round andfmooth,

fo as not eafily to part with any eleCtricity it had

got, in the place of the rod that fupported the pith

balls ;
and having found a fituation in which no

electricity was communicated to the circuit, I ob-

lerved that none was communicated to it, though, to

ail appearance, it received a {park of about L of an

inch in length. At lead, if it had contracted any,

it was fo little, as to make it very problematical ;

whether a pith ball, or a fine thread, was moved by

it, or not : whereas, when 1 gave it the fmallefl

fenfible fpark in any other manner, it would attraCt

thofe light bodies for a long time together.

The interruption of the circuit 1 made ufe of in

this experiment, was not by means of any part of

the table, but only about a yard of brafs chain in-

troduced into it, and difpoled between the infide of

the jar and that part of the circuit, near which the

D d 2 infulated
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infulated ball was placed. N. B. The ball muft not

be placed near the jar itfelf; for, in that fituation, I

found, that, though it was very fmooth, and per-

fectly fpherical, yet it could not be placed very

near the outfide of the jar ftanding on the table,

without contrafling negative electricity, in a very

fmall fpace of time.

Thefe experiments threw me back into my former

ftate of perplexity, with refpeCt to the lateral fpark
;

fince, when the two electricities of the circuit were

exaCHy balanced, it was very little diminifhed, and

yet the body that received it was not in the lead:

fenfibly electrified. But, upon reflection, I con-

cluded, that this lateral fpark muft be of the nature

of an explofion, and confequently, that an eleCtric

fpark muft enter, and pafs out again, within fo fhort

a fpace of time, as not to be diftinguifhed, and leave

no fenfible effeCt whatever : for though, in this cafe,

part of the eleCtric matter natural to the body muft

be repelled, to make room for the foreign electricity,

its reftoration to its natural ftate was fo quick, that

no other motion could correfpond to it.

This hypothefis is favoured by the obfervation,

that it is the very fame thing whether a body be in-

troduced into a circuit, or placed near it, with

refpeCt to contracting electricity ; that is, whether

the eleCtric charge enter the body at one place, and

go out at another, or whether it be received and

emitted at the fame place.

This lateral explofion is an effeCt fimilar to a

partial circuit, in which, part of the eleCtric matter

that forms the charge in an explofion, goes one way,

while the reft of the charge goes another; the only

difference
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difference is, that this detached part of the. charge

leaves the common track, and returns to it again, in

the very fame place.

Several remarkable partial circuits occurred in the

courfe of my experiments before, particularly one,

mentioned in the Hiffory of Electricity, p. 692, in

which, part only of the explofion paffed in the fhort-

eft way, while another part of it took a circuit, con-

lifting of the fame materials, thirty times as long

;

and another, mentioned, p. 691, where one circuit

was made through a thick rod of metal, and ano-

ther, at the fame time, through the open air. *

That there is an admiffion and an explwion of

the eleCtric matter, in this lateral explofion, feems

evident, from this circumftance, that it is far more
confiderable when the body that receives it is large,

than when it is fmall. In the former cafe, there is

room for the eleCtric matter, natural to the body, to

retire, upon the admiflion of the foreign electricity

belonging to the charge ; whereas, in the latter cafe,

there is not room for it. When I placed a fmall

brafs ball, of about a quarter of an inch in dia-

meter, near the circuit, I could not perceive that

it was at all affeCted by any lateral explofion j and

the fpark was very inconfiderable, when I placed a

needle, about two inches in length, to receive it j but

when I connected the large tube above mentioned,

by means of a pretty thick iron wire, to any body

whatever, that was placed in the neighbourhood of

the circuit, I have (with a jar of only half a lquare

foot of coating glafs) made the lateral explofion, an

inch or more in length, confifting of a very full and

bright fpark of eledric fire. Infulated bodies, of

about
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about eight or nine feet in length, feem to admit as

large a lateral explofion as any body whatever is

capable of: for, connecting them with the ground,

by means of the belt coduCtors (which gave the

eleCtric matter in the bodies, the freeft recefs pofllble)

I could never make this explofion much more
confiderable, ufing the fame jar, and all other cir-

cumftances the fame.

It is a manifefl: advantage in thefe experiments,

that the lateral explofion be not taken from the

coating of the jar itfelf, or from any part of the

circuit, very near to it. I have found that, cceteris

paribus,
it is the mod confiderable taken at the ex-

tremity of a brafs rod, of one foot, or a foot and a

half long, the other end of which is contiguous to

the jar. It is analogous to this, that the longed:

fpark is taken, not from the body oi the prime con-

ductor itfelf, but at the extremity of a long rod in-

ferred into it. The eleCtric matter feems to ac-

quire a kind of impetus by the length of the medium,
through which it pafles. But I found that the maxi-

mum, in this cafe, did not exceed, or rather, that it

did not quite reach, three feet ; for, making ufe of a

thick iron rod, eight or nine feet long, the lateral

explofion, taken at the extremity of it, was about

the fame, as when it was taken at the end of a rod

four inches from the jar; and not half fo confider-

able as when taken at the extremity of a rod one

foot long. This, I imagined, might be owing to

the obftruClion which the eleCtric fluid meets with

in palling even through metals ; which appears, by

my former experiments, to be much more confider-

able than was generally imagined.

3 Upon
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Upon the whole, this remarkable experiment

feems to be made to the moll; advantage in the fol-

lowing circumftances. Let the jar ftand upon the

table ; let a thick brafs rod, infulated, Hand contigu-

ous to the coating ; and, near the extremity of this

rod, place the body that is to receive the explofion.

This body muft be fix or feven feet in length, and,

perhaps, fome inches in thicknefs, or be connected

with a body of thofe dimenfions. Laftly, let the

explofion be made with the difeharging rod refting

upon the table, clofe to a chain, the extremity of

which reaches within about an inch and a half of

the coating cf the jar. In this cafe, the operator

will hardly fail of getting a lateral explofion of an

inch in length ; which fhall enter and leave the in-

fulated body, without making any fenfible alteration

in the electricity natural to it.

With large jars, containing three or four fquare

feet of coated glafs, bearing a very high charge, I

make no doubt but that this experiment might be

made to much more advantage ; but, at the time

that I was engaged in this inveftigation, I happened

not to have any fuch jar, and therefore only ufed

one that contained half a fquare foot of coated

glafs.

If the interruption in the circuit, which is almofi:

neceflary in thefe experiments, be made by intro-

ducing a length of chain into it, rather than by
making part of the explofion pafs along the tube,

there is a medium in the length of chain, that an-

fwers better than either a longer or a (horter circuit.

In a long interrupted circuit, the eledric matter feems
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to lofe the impetus which it difcovers in a fhort

one.

In all thefe cafes, the ele&ric charge feems to re-

main for a moment in the parts of the interrupted

circuit j and therefore inftantaneoully rufhes, in all

directions, as well towards bodies that are not

placed along its pafiage to the jar, as thofe that are

;

but, when the fame charge occupies a larger circuit,

it has more room to expand itfelf, and is not fo

ftrongly impelled to defert it. I found, however, by

repeated trials, that when I made ufe of three yards

of brafs chain in the circuit, there was a diftance to

which the lateral explolion would not reach. The
fame diftance it alfo would not reach, when the

circuit confifted of only one brafs rod ; but it reached

it with great eafe, when only half a yard of chain

was ufed, even without any other interruption in

the circuit. But it reached to a much greater diftance,

when the chain was very fhort, and the interruption

was greater in other refpedts.

I had imagined, that, fince the body which had re-

ceived the lateral explolion contained, for a moment,
more than its natural quantity j that, if it were acutely

pointed, fome would efcape, and that, upon the

return of the explolion, the body would be exhaufted j

but I found no fuch eftedt, though I affixed fine

needles to the bodies I made ufe of. The lighted:

pith balls, placed near the extremities of thefe

needles, were not in the leaft affedted by the ex-

When I placed a number of brafs balls, one be-

hind another, the lateral explolion palled through

them all, being viffble in the intervals between each

of
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of them, and returned the fame way, leaving them
all in the fame ftate in which it found them j and

a great number of lateral explofions might be taken

at the fame time, in different parts of the circuit,

fome of them very near one another.

It made no difference, whether the lateral explofion

was received on a flat fmooth furface, or the points of

fine needles. In both cafes, the fpark was equally

long and vivid.

1 had no fooner completed thefe experiments on

the lateral explofion , but I had a curiofity to fee

what kind of an appearance it would make in vacuo-,

fince no other phenomenon in electricity refembles it.

In all other cafes, the eleCtric matter rufhes in one

Angle direction ;
whereas, in this, it goes and returns

in the fame path, and, as far as can be diftinguifh-

ed, at the fame inftant of time ; fo that all the

difference of the two electricities, which are fo con-

fpicuous in vacuo, mult here be confounded. Ac-
cordingly, I found, though my pump was not in

good order, that I could perceive this explofion in

vacuo, at the ends of rods, placed feveral inches

afunder ; and when they were brought within about

two inches, they feemed to be joined by a thin

blue or purple light, quite uniform in its appearance.

As thefe rods were made to approach, this light grew
denfer; but ftill exhibited no fuch variety, as is ob-

ferved between the bodies that give and receive elec-

tricity, in the common experiments in vacuo.

I was pretty foon convinced, that uncoated jars

could not be ufed to any more advantage in thefe ex-

periments, than thofe that were coated ; fince the

want of coating only operated as an interruption in

Vol. LX. E e the
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the circuit, occafioning a difficulty in the admiffion

of the charge on the outfide of the jar. And, in

all cafes, the greater this difficulty of paffage was
made, provided the aifcharge was made at once, the

more confiderable was the lateral explolion, and the

greater Ihock was given to the hand that held the

difcharging rod ; which fhock was nothing more
than one of thefe lateral explofions, iffiuing from the

rod as part of the circuit.

I fhall conclude the account of thefe experiments

with obferving, that they may poffibly be of fome

ufe in meafuring the conducting power of different

fubftances ; fmce, the greater is the interruption in

the eleCtric circuit, occafioned by the badnefs of its

conducing power, the more confiderable, cceteris

Qaribus

,

is the lateral explolion.

XIX- Expert-
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Received March 8, 1 770.

XIX. jExperiments and Observations on

Charcoal : By Jofeph Prieftley, LL. D.

F. R. S.

Read April 5, \ MONG the original experiments)
1/0 _/V publifhed in the Hiftory of EleCtri-

city, was an account of the conducting power of

charcoal. This fubftance had been confidered by

electricians, in no other light than that of more per-

fectly baked wood, which is known to be no con-

ductor of eleCtricity. 1 have even heard of attempts

being made to excite it 3 and though thofe attempts

were ineffectual, the failure of fuccefs was attributed

to other caufes than that of charcoal being no

eleCtric fubftance 3
fo fixed was the perfuafion, that

water and metals were the only conducting fub-

ftances in nature. The confideration of the che-

mical properties of charcoal, which are, in many
refpeCts, remarkably different from thofe of the

wood from which it is made, might have led them
to fufpeCt, that fince, after its being reduced to a

coal, it was become quite another thing from what
it was before, it might poffibly differ from wood in

•E e 2 this
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this property ; but this consideration had not been

iufficiently attended to.

* In the account of my former experiments on char-

coal, I obferved, that there were very great differ-

ences in the conducting power of charcoal, and

particularly of wood charcoal, though I could not

determine on what circumftances in the preparation,

&c. thofe differences depended, I thererefore ex-

preffed a with, that fome perfon, who had conveni-

ences for making chemical experiments, would

profecute the inquiry, as one that promifed, not only

to afcertain the caufe of the conducting power of

charcoal, but perhaps of conducting power univer-

fally. Not hearing that any chemift or electrician,

has attended to this bufinefs, I have, at length, re-

fumed the fubjeft, though not with .every advantage

that I could have wifhed. I have, in a great mea-

fure, however, fucceeded in the principal object

of my inquiry; and I fhall now lay before this

Society, the refult of my experiments and ob-

fervations.

I fhall begin with correcting a miftake I lay under

at the time that I made the former experiments.

Having been informed by perfons, who attend the

making of pit charcoal, that it was confiderably in-

creafed in bulk after the procefs ; I imagined that all

other fubftances received an increafe of bulk, when
they were reduced to a coal ; but the firft experi-

ments that I made, convinced me of my miftake.

All vegetable fubftances are. confiderably contracted

in all their dimenfions, by the procefs of coaling,

and the more perfeCt this procefs is, that is, as will

be explained hereafter, the greater heat is applied in
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tfic courfe of it, the greater is the diminution. I

have even reduced pieces of wood to little more than

one fourth of their original length and breadth, in a

common fire, by the ufe of a pair of hand bellows

only. And this was the cafe equally with wood of

the firmed: texture, as ebony; that of a middle tex-

ture, as oak ; and that of the loofeft, as fir, &c.

As moifture, and, 1 believe, fmall degrees of heat

or cold, affe&s wood much more fenfibly acrofs the

fibres than along them, it might have been fuppofed,

that when wood was reduced to a coal, by the ap-

plication of a greater degree of heat, the fame rule

would have been obferved ; but I found very little

difference in this refpeCt. To afcertain this circum-

fiance, [ took, from the fame board, two pieces, each

2 | inches in length. In one of them, the fibres

were divided, in the other they were not; and after

coaling them thoroughly together, in the fame
crucible, 1 found that the former meafured 2.05
inches, and the latter 2.15. Their conducting power
could not be diftinguifhed.

A more particular account of the degree, in which
wood is fhortened in coaling, will be feen afterwards,

when the variations in this refpect are compared with

the variations in the power of conducting electri-

city.

To my great furprize, I found animal fubftances

not reduced in their dimenfions by the procefs of

coaling. This, at leaft, was the cafe with fome
pieces of ivory, feveral inches in length, and a piece

of bone. They bore a very intenfe heat for many
hours, and came out of the crucible confiderably

diminifhed in weight, but hardly fo much as di-

fiorted
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florted in their fhape, as is remarkably the cafe with
wood, and, I believe, all vegetable fubftances.

In examining mineral l'ubftances, I found that

my information, mentioned above, was juft. Coals

are very much inlarged in their dimenfions by char-

ring ; but the experiment muft be made with great

care, to judge of this circumftance ; for, unlefs the

operation be very flow, the coal will retain nothing of

its former fhape, having been made in fome mealure

fluid by the heat. The infide of all pieces of pit

charcoal is full of cavitities, and there is generally a

very large one in the center of every piece; l'o that,

the dilatation is 'nothing like the extenflon of fibres;

but is produced by the elafticity of the new formed

vapour, in forcing its way out, while the fubftance

is foft.

With refpeCt to the main object of my inquiry,

I prefently fatisfied myfelf, that the conducting power
of charcoal depends upon no other circumftance than

the degree of heat, that is applied in the procefs of

making it. I had not fufpeCted this; but numberlefs

experiments clearly proved it. Taking an iron pot

filled with fand, and putting into it pieces of wood,

cut out of the fame plank, marking them, and care-

fully noting their p'aces in the pot, I always found

that thole pieces came out the beft conductors, that

had been expofed to the greateft heat. The refult

was the fame when I made coals of bits of wood,

palaced one above another, in a gun barrel, one end

of which was made red hot, and the reft gradually

cooler and cooler.

Taking pieces of charcoal that conducted very

imperfectly, or not at all, I never failed to give them
the
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proceis of coaling, either in a crucible, or a gun
barrel, covered with fand, and kept in an intenfe
heat.

I could
-

not find that the mere continuance of the
fame degree of heat had any effect with refped to
the conducting power of charcoal.

Macquer and other chemifts define charcoal to be
‘wood burned, without being buffered to flame • but
with refped to its conduding power, and, I make no
doubt, with, refped to all other effential properties
alio, it makes no difference whether it flame or not
I have coaled pieces of wood, both in gun barrels*
and in crucibles, flightly covered with fand, and have
let the inflammable vapour that exhaled from them
take fire, at various difiances from the fubfiances •

and 1 have alfo put pieces of wood in an open fire’
and urged the heat applied to them, with a pair of
bellows

; and in all thefe cafes have found the char-
Coal equally good. In the lafi method, indeed, very
little of the fubftance is preferved

; but the little that
doth remain, after it has ceafed to flame, whether it
oe quenched immediately, or not, conduds as well
as any charcoal whatever. But one can hardly' be
fure that the fame degree of heat is given to every
part of a piece of wood, except it be expofed to it
for fome time

; and in an open fire, urged with a pair
or bellows, the wood waftes as fa ft as" it is red hot
before the center of it is much affeded with die
heat.

.' When once any degree of conduding power is
given to a piece of charcoal, .1 never found that it
was afterwards leffened. A partial confuming of

3 if
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it in an open fire doth not aft'eCt the remainder, as

I obferved in the account of my former experi-

ments. •

I had imagined, that the folidity of fubdances con-

verted into charcoal would have had a very conf.der-

able efFeCt on their conducting power afterwards ;

but the conjedture was not confirmed by experiment.

Coals made of the lighted; woods conduced, as far

as I could perceive, as well as thofe that were made*
from the moft folid, if they had been expofed to the

lame degree of heat in the procefs. Fine fhavings

of fir, the thin coats of an onion, the lighted; font,

and every other vegetable fubftance that I tried, con-

ducted equally with coals made of oak or ebony.

I had imagined, alfo, that the moment a piece of

wood was become black with heat, it was, to

all intents and purpofes, a real charcoal, and, along

with other properties of charcoal, would conduCt

electricity, more or lefs : but I found, by coaling

feveral pieces very dowly, that they would not con-

duct in the lead degree, not only when they were

made fuperficially black, but likewife when they

were black quite through, and had remained a long

time in the heat that made them fo ; fo that no eye

could didinguifh them from the mod; perfeCt char-

coal.

I have fometimes found charcoal in fuch a date,

that it would afiid the pafiage of an explofion along

its furface, when it would not conduCt a fhock any

other way.

In order to fatisfy myfelf in what proportions the

diminution of weight, the decreafe of bulk, and the

conducing power of wood and charcoal, correfponded

to
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to one another. I took feveral pieces from the fame

plank, and having carefully weighed and meafured

them, converted them into coals very (lowly, and by

a gradual increafe of heat, on an iron plate, held on

the fire, turning them conftantly, to prevent their

catching fire. The following were the refults.

A piece of very old dry oak, weighing 12 grains,

and which conducted in the imperfed manner that

wood generally does, from the moifture it contains,

was, after the lofs of about one grain, no condudor

at all ; and it continued the fame as baked wood, till

it was reduced to 4 grains, when it was black quite

through j and even then, no part of it conduced,

except one corner, where it had catched fire.

Another piece I carefully weighed and meafured

feveral times, in the courfe of the procefs. At firfi:

it weighed 12 grains, when its dimenfions were

2 inches and .45. At 8 grains they were 2 and .4;

at 5 *5 gr - 1 - 9 1 and -4 ;
at 3 -5 g r * 1 - 8 and - 35 *

It was now become an imperfed condudor. I then

urged it with a ftrong heat, in a crucible, and taking

it out, it weighed 1 .75 gr. and meafured 1 .6, and

.3. It was now a perfed condudor ; and though I

afterwards kept it in a very intenfe heat feveral

hours, by which it was reduced to 1 gr. and mea-
fured 1 .6, and .3, its conduding power was net

fenfibly increafed ; but it was become very brittle

or friable.

It appears from thefe experiments, that thefe pieces

of wood were reduced to about | of their weight

before they would condud at all ; though, at the fame
time, they were diminifhed in length (/. s. along the

fibres) only The breadth and thicknefs could

Vol. LX. F f not
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not be meafured with fufficient accuracy, in thefe

fmall pieces. To make them perfed condudors,

they were reduced to about -fg. in weight, and JL

in length.

A variety of circumftances led me to conclude

that the caufe of blacknefs, and of the conducing
power in charcoal, is the oil of the plant, made
empyreumatic, and burnt to a certain degree. I

therefore conclude that thefe properties are fome way
connected with that part of the inflammable prin-

ciple, otherwife called phlogifton, that is fixed and
united to the earth of the plant, when the union is

ftrengthened by an intenfe heat.

The fand, with which I covered the fubftances

that I converted into coals, and alfo the pipe clay

which I fometimes put over them, contraded a

blacknefs like charcoal, and would often condud
pretty well. Sometimes they would condud a

fhock. This muft have been owing to the oil they

received from the fubftances out of which it was

expelled by the heat. In the experiment of the

gun barrel filled with pieces of wood, mentioned

above, the uppermoft pieces were not in the leaft

burnt. They could hardly have been hot
;

yet,

having contraded a fuperficial blacknefs, from the

vapour of the oil expelled from the piece below

them, they would even condud a fhock, though not

in the moft perfed manner.

Sometimes thofe fubftances that had no phlogifton

themfelves, but received it in confequence of being

placed in the neighbourhood of other bodies out of

which it was expelled, would not condud immedi-

ately , but would be made to do fo by being expofed

to
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to a greater heat, which more thoroughly burnt the

oil with which their pores were filled.

I put a piece of common pipe into a crucible, in

which I was burning fome turpentine (which will be

mentioned below); and it came out black quite

through, like a pipe in which tobacco has been fre-

quently fmoaked. In this ftate it would not conduct

at all ; but, putting it into a crucible, covered with
fand, I treated it in the fame manner as I would
have done a piece of wood, in order to coal it, and
it came out a very good conductor. Had it been

burned in the open fire, the phlogifton would have
efcaped, and the pipe would have been left white as

at firft.

Being convinced that the conducting power of

charcoal depended upon the oil, or rather the phlo-

gifton contained in the oil, and on the degree of

heat with which it was burned, I took feveral me-
thods to give vegetable fubftances more of this

principle
; or at leaft endeavoured to make them re-

tain more of it than they ufually do, in the procefs

of coaling. But I had no apparent fuccefs in thofe

experiments.

I began with plunging a piece of old dry oak in

oil; and then, pumping the air out of it, let it ftand

In vacuo a day and night, in which time it feemed to

difcharge a great quantity of air ; after which, I let

into the receiver the air, and thereby forced the oil

into its pores. But the coal from this wood was not

fenfibly better than others. The application of heat

may perhaps expell the phlogifton in fuch a man-
ner, that the refiduum, being fully faturated, can

retain no more than a certain proportion* I made
. F f 2 coals
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coals of other pieces of wood, when they were
covered with cement ; and I alfo coaled feveral pieces

together, that they might receive phlogifton from
one another; but, in both cafes, without any fenfible

improvement in the quality of the coal.

In order to prevent the efcape of the phlogifton

belonging to the fubftance to be reduced to a coal, I

put fome pieces of wood into a gun barrel, and
corked it as clofe as I could, at the fame time cover-

ing the cork with cement. In this cafe the rare-

faction of the exhaling vapour never failed to drive

the cork out; but it muft have been after a confi-

derable refiftance to its efcape. However, I could

not perceive any peculiar excellence in the charcoal

made in this manner.

I do not, indeed, know any method in which differ-

ences in fubftances that condud fo well as thefe can

be accurately tried, at leaft none that can be applied

in this cafe. The charcoal I can make in a common
fire, by the ufe of a pair of hand bellows, I cannot

diftinguifh, with refped to its conducing power,

from the moft perfect metals, gold and filver; either

by the length of the eledric fpark, the colour of it,

or the found of the explofion. I make no doubt

but that wood, in the procefs of coaiing, may eafily

have a degree of conducing power communicated

to it, exceeding that of lead, iron, or the other

more imperfed metals.

We may, perhaps, be guided in our conjectures

on this fubjed, by confidering the degree of heat

that is neceftary, either to unite the phlogifton to its

bafe, or to feparate them, both in the cafe of wood,

and the different metals. Lead is very eafily calcined,

and
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and it is alfo known to condud eledricity very im-

perfedly. Iron foon turns to ruff ; and its conducing

power I found to be very fmall, in companion with

that of copper, or the more perfed metals. If,

therefore, in making charcoal, a degree of heat be

applied greater than is neceffary to calcine or revivify

a metal, we may perhaps conclude, that the condud-
ing power of the charcoal will be fuperior to that of

the metal. As it may be poffible to give charcoal,

when cut off from any communication with the ex-

ternal air, a greater degree of heat than filver or gold

would bear, without being diffipated in vapour; it

may even be poffible to make charcoal that fhall

condud eledricity better than thofe moft perfed

metals.

Had there been any phlogiflon in water, I fhould

have concluded, that there had been no conduding
power in nature, but in confequence of fome union

of this principle with fome bafe. In this, metals

and charcoal exadly agree. WJiile they have the

phlogiffon, they condud ; when deprived of it, they

will not condud.

I believe, however, that all vegetable, or animal

fubffances, that contain phlogiflon may be reduced

to a coal ; and if the heat applied in the procefs be

fufficient, that coal will condud eledricity. Flefh,

glue, bones, and other parts of an animal body, make
good conduding charcoal.

The only approach, or feeming approach, I ever

made towards retaining more phlogiflon than ufual,

in wood reduced to a coal, was by the flownefs of

the procefs. For I always found that, if the heat

was applied very gradually, lei's volatile phlogiflon,

i. e. lefs
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i. e. lefs inflammable air, was expelled j and there-

fore I fuppofe that more of it was fixed. I could

never afterwards, by equal degrees of heat, make
this coal to weigh as little as another that was firft

coaled by a fudden heat.

I took two pieces of dry oak, the contiguous

parts of the fame flick, each weighing exactly 14
grains. One of thefe 1 heated fuddenly. It yielded

8 ounce meafures of inflammable air, and then

weighed 2 grains. The other I heated flowly, but

as vehemently, at the laft, as the other. It yielded

only i \ ounce meafures, and weighed 3 grains.

I repeated the fame experiment feveral times, and

always with nearly the fame refult.

Examining the conducing power of the pieces of

charcoal, made with thefe different circumftances in

the procefs, I could not diftinguifh which were better.

Perhaps a more accurate method of trying them
might fhow, that thofe which were coaled flowly

were the better conductors ;
unlefs, which is not

improbable, the goodnefs of the conducting power
confift in the completenefs of the union that is pro-

duced between the inflammable principle and its bafe,

which will depend upon the degree of heat only,

and not on the quantity of phlogifton thus united to

the earth.

N. B. To catch the inflammable air, fet Ioofe in

making charcoal, I put the fubflances into a gun

barrel, to which I luted a long glafs tube, and to the

tube I faftened a bladder, out of which the air was

carefully prefled.

As metals and charcoal agree in confiding of phlo-

gifton united to an earthly bafe, and alfo in condudt-

1 ing
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ing electricity, I fufpeCted that thefe two different

fubffances might alfo agree in their readinefs to ex-

pand by heat. Mr. Smeaton was fo obliging as to

aflift me in my attempts to afcertain this circum-

ftance, by the application of his excellent pyrometer.

Though we could not make the experiment with all

the exa&nefs that we could have wifhed, yet the re-

fult of near thirty trials was uniformly in favour of

the greater degree of expanfion, by heat in the

charcoal, than in wood of the fame kind, as we
imagined, out of which it was made. In general,

the expanfion of the charcoal was about double to

that of the wood.

It is evident that a certain degree of heat makes
wood and charcoal expand, and alfo that a greater

degree of heat makes them contract. I wifh we
had an inftrument to afcertain the precife degree of

heat, at which the expanfion ceafes, and the con-
traction begins ; and whether the two effects be pro-

duced by the fame gradation.

In the courfe of thefe experiments on charcoal, I

met with afubftance, the conducting power of which
i$ fingular, and exhibits a beautiful appearance. la
order to fee what would remain after burning a
quantity of turpentine in a glafs tube, I covered it

with fand, in a crucible, in the fame manner in

which I ufed to make charcoal j and, after letting it

continue a fufficient time, in a very hot fire, and the

flame had long ceafed, I examined the tube, and
found that it had been melted ; but, inftead of any
thing like charcoal, or the leaf!: blacknefs, I obferv-

ed that the tube was uniformly lined with a whitifh

gloffy matter, that I could not fcrape off. Upon
trying
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trying whether it would conduct electricity, 1 found

it tranfmitted the fmalleft fhocks, to a confiderable

diftance; and, what appeared very remarkable, the

path of the explofion was luminous all the way, and

feemed to conlift of a prodigious number of fmali

feparate fparks, fcattered to a great diflance, exhi-

biting fuch an appearance as would be made by
firing gunpowder lcattered carelefsly in a line. The
explofion very much refembied the firing of a fquib.

To compare it to another eleCtric appearance, it

was like the explofion patting through a thin fur-

face of gilding.

I imagine that, though I could net perceive any

interruption in this white coating, not even by the

help of a microfcope, it muff, in faCt, have been full

of interfaces, and the eleCtric fparks could only be

vifible in pacing from conducting particle to

another.

In this experiment, I often got pieces of glafs very

imperfectly covered, with intervals in the white

coating very large and vifible j but, though I expofed

the fame pieces of glafs to catch more of this mat-

ter, I never could get a coating of it fo thick, but

that, in tranfmitting the electrical explofion through

it, it exhibited the fame luminous appearance, as if

there were interfaces in the circuit.

I got the fame matter from oil of turpentine, and

oil of olives ; but not from bees-wax, or fpermaceti

oil
;
perhaps not from any animal fubftance.

In order to obferve the progrefs of this incrufta-

tion, I poured oil of turpentine on fome flat pieces of

glafs, and burnt them on an iron plate, in the open

fl re, the heat being moderate but the effeCt was a

black
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black covering, like foot, which would not conduct

in the lead. But thefe fame pieces of glafs, thus

covered with the black coating, being put into

a crucible full of fand, and urged with a ftrong

heat, came out white, and conducted exactly as

before.

With a lefs degree of heat the black covering wo$
changed to white, but it did not adhere fo firmly to

the glafs, as when the heat had been greater
;
though

it adhered more clofely than the black covering,

which might be wiped off with a feather. But this

white coating, produced by a moderate heat, would
not conduct at all.

In fome cafes I have found this whitifh matter to

be difperfed by feveral explofions, as Mr. Franklin

found gilding with leaf gold to be.

In whatever manner the pieces of glafs were

covered, the coating vanifhed when it was made red

hot in an open fire ; and the glafs that remained

would not condudt, any more than it did before.

This circumfcance exadlly refembled the efcape of

phlogifton from charcoal and metal, burnt in the

open air.

In a microfcope, this whitifh matter looked exa#!y

like metal, or rather fome of the femi-metals, hav-

ing a bright polifli, tho’ it foon became, as it were,

tarn iflied.

To try whether it was metal, I dipped the pieces

of glafs that were covered with it in the acids, but

found that they had little or no effeft upon it, though

it is by no means fixed in the pores of the glafs, but

covers it quite fuperficia'dv.

Vol. LX. Gg It
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It was not in the leaft affeCted by the magneti

Upon the whole, the matter that forms this coating

of the glafs feems to be a kind of charcoal, only

white inftead of black.

Confidering that metals refemble charcoal, in that

they confift of an earth united to phlogifton, and

that charcoal will not confume without burning in

the open air (there being, probably, fomething in the

atmofphere with which it can unite, on the principle

of chemical affinities, the moment it is feparated

from the metallic bafe) I imagined that metals might

not calcine or vitrify except in the fame circum-

ftances, and the event verified my conjecture.

I took a certain quantity of lead, and having put

it into an open crucible, obferved that it was all vitri-

fied in io minutes j but the fame quantity of lead,

covered with pipe clay, and fand, was kept feveral

hours in a much hotter fire, and was hardly wafted

at all, the bottom of the crucible only being flightly

glazed ; it having been impoffible wholly to exclude

all accefs of air, and fome being necefiarily in con-

tact with it when the procefs began. Treating char-

coal in the fame manner, I could never prevent fome

lofs of weight, when the crucible was kept in a

very hot fire, for feveral hours.

As, by this procefs, lead will bear a much greater

degree of heat than would calcine or vitrify it in the

open air, I fhould think it probable, that lead thus

prepared muft have the phlogifton more clofely

united to its earthy bafe, and be thereby a better

conductor than common lead ; fince this is the cafe

with charcoal thus treated. Perhaps lead, and other

bafe
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t)afe metals, may have their quality altered, and be
improved in other refpetts alfo by this proW; though
they lhould not be changed into gold by it. The
fpecific gravity is not changed by this procefs j fo
that, alas ! it is ftill lead.

G g 2 XX. Meieoro*
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Received February 7, 1770.

XXII. A Letter to Dr. William Watfon,

F. R. S. giving fome Account of the

Manna 'Tree
,
and oj the Tarantula : By

Dominico Cirillo, M. D. Profejfor of

Natural Hiftory at the Univerfity of

Read
i 7/0

. J~\ warm Neapolitan climate feemed

to engage your curiofity, to know the particular fails

relating to fome of them, and as I had an opportunity

of examining every fpot of the kingdom of Naples

and Sicily, in the year 1766; I fhall try to com-
municate to you the obfervations I made upon two
very curious and interefting fubjedts, viz. the Man-
na tree and the Tarantula. My misfortune is, that

I have not my papers with me, which would have

enabled me to give you a more full and fatisfadlory

account ;
but, however, I flatter myfelf, I fhall be

able to trace out what is more eflential and material

to the purpofe.

The Manna tree, commonly called Ormis by the

botanifts, is a kind of alh tree, and is to be found

Vol. LX. LI h under
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under the name of Fraxinus Ornus, in Linneus’ Sp.

Plant. I fhall fay but very little concerning the botanic

difcription of this tree, becaufe it has been given by
*

all the writers ; and I fhall only obferve, that this

kind of fraxinus is very eafily diftinguifhed from the

commonfraxinus live fraxinus excclfior, by the leaves,

which are round at the top
, fubrotunda, integerrima.

This tree very feldom grows to a confiderable height,

nor does it acquire a confiderable bulk ; in general it is

from i o to 20 feet high, the trunk is commonly of

5 or 6 inches in diameter, and the branches are pretty

numerous, and irregularly fpread : thefe di mentions,

however, vary, if thefe trees are not crowded together,

and have more liberty of growth. The Manna tree

is common, not only in Calabria and Sicily, but alfo

on the famous mountain Garganus, fituated near the

old town of Sypontum upon the Adriatic j and is

mentioned even by Horace as an inhabitant of that

mountain,

“ Aut Aquilonibus querceta Gargani laborant

“ Aut foliis viduantur Orni.

In all the woods near Naples the Manna tree is to be

found very often j but, for want of cultivation, it never

produces any manna, and is rather a fhrub than a

tree. The manner, in which the manna is obtained

from the Ornus, though very Ample, has been yet

very much mifunderftood by all thofe who travelled

in the kingdom of Naples ; and among other things

they feem to agree, that the bed and pureft manna
is obtained from the leaves of the tree ; but this,

I believe, is an opinion taken from the dodlrine of the

antients, and received as an inconteftable obfervation,

without



[ 235 ].

without confulting nature. I never faw fuch a kind,

and all thofe who are employed in the gathering

of the manna, know of none that comes from the

leaves. The manna is generally of two kinds

;

not on account of the intrinsic quality of them

being different, but only becaufe they are got in

a different manner. In order to have the manna,

thofe who have the management of the woods

of the Orni in the month of July and Augufl, when
the weather is very dry and warm, make an ob-

long incidon, and take off from the bark of the tree

about three inches in length, and two in breadth ;

they leave the wound open, and by degrees the

manna runs out, and is almod fuddenly thickened to

its proper confidence, and is found adhering to the bark

of the tree. This manna which is collected in bafkets,

and goes under the name of manna grajfa, is put in

a dry place, becaufe moid and wet places will foon

diffolve it again. This firft kind is often in large irre-

gular pieces of a brownifh colour, and frequently

is full ofduft and other impurities. But when the people

want to have a very fine manna, they apply to the

incifion of the bark, thin draw, or frnall bits of fhrubs,

fo that the manna, in coming out, runs upon thofe

bodies, and is colledted in a fort of regular tubes,

which give it the name of manna in cannoli, that

is, manna in tubes : this fecond kind is more edeem-
ed, and always preferred to the other, becaufe it is

free and clear. There is indeed a third kind of
manna, which is not commonly to be met with, and
which I have feen after I left Calabria : it is very

white, like fugar j but as it is rather for curiofity than

for ufe, I fhall fay no more of it. The two forts of

H h 2 manna
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manna already mentioned undergo no kind of
preparation whatfoever, before they are exported ;

fometimes they are finer, particularly the manna
grajfa

,

and fometimes very dirty and full of impuri-

ties ;
but the Neapolitans have nointereft in adulterat-

ing the manna, becaufe they always have a great deal

more than what they generally export > and
if manna is kept in the magazines, it receives often

very great hurt by the Southern winds, fo common in

our part of the world. The changes of the weather

produce a fudden alteration in the time that the

manna is to be gathered ; and, for this reafon, when
the fummer is rainy, the manna is always very fcarca

and very bad.

With regard to the ufe we make of manna in the

practice of phyfic, I believe it is of very little con-

fequence ;
for it cannot be employed alone as a ca-

thartic, becaufe you muft give a confiderable dofe in

order to obtain a tolerable operation ; it is commonly
prefcribed for children, who fooner take it becaufe it

is fweet, and fometimes is given in colds and coughs :

the generality of the phyficians at Naples often

give manna and falts to keep the body open in the

beginning of many fevers, in which there is a foul-

nefs of the primes •vice. We do not give any pre-

ference to the manna, in any particular cafe, and

rather confider it as an article of trade than a very

ufeful medicine.

After this fhort account of the manna, according

to my promife, I fhall give you a little of die hiftory

of the Tarantula, becaufe I have had an oppor-

tunity of examining the effects of this animal, in

the province of Taranto, where it is found in great

abundance

:
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abundance : but I am afraid I fhall have nothing,

more to fay, than that the furprizing cure of the

bite of the Tarantula, by mufic, has not the leaft

truth in it; and that it is only an invention of the

people, who want to get a little money, by dancing

when they fay the tarantifm begins. 1 make no

doubt but fometimes the heat of the climate contri-

butes very much to warm their imagination, and

to throw them into a delirium, which may be in

fome meafure cured by mulic : but feveral experi-

ments have been tried with the Tarantula; and
neither men nor animals, after the bite, have had
any other complaint, but a very trifling inflammation

upon the part, like thofe produced by the bite of a

fcorpion, which go off by themfelves without any

danger at all. In Sicily, where the fummer is flill

warmer than in any part of the kingdom of Naples,

the Tarantula is never dangerous, and mufic is never

employed for the cure of the pretended tarantifm.

It is no doubt very extraordinary, that a man of fenfe,

and a phyfician of great learning, as Baglivi, fhould

have been fatisfied with the account of this dis-

order ; and that, inflead of examining the fadt by
experiments, he fhould rather have tried to explain

it : but even philofophers like very much to meet
with wonderful and extraordinary things, and though
they are againft all reafon, flill they want them to

be true, and endeavour to find out the caufe of them.
Every year this furprizing dilorder lofes ground ;

and I am perfuaded, that in a very little while it

will entirely lofe its credit. The Neapolitan phy-
ficians all look upon the Tarantula in the fame light,

particularly after the ingenious book publifhed on

this
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this fubjeff, by the learned Dr. Serao, who, by
various experiments, has proved, that the bite of

the Tarantula never produced any bad effects, and

that mufic never had any thing to do with it. The
natural hiftory and the defcription of this fpider is fo

well known, that I think it quite unneceffary to enter

into any farther particulars relating to it.

I hope I (hall be able to fend you, in a few months,

fome of my obfervations upon mount ./Etna, and

feveral curious things concerning the natural hiftory,

both of Sicily and Calabria j I am, in the mean time,

Your mofl: obedient

humble fervant.

Dominico Cirillo.

XXIII. Obfer-
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XXIII. Obfervations made at Dinapoor,

June 4, 1769, on the Planet Venus, when

fajfmg over the Sun’s Dijk> June 4, 1769,
with "Three different ^'uadrants,

and a
Two Foot reflecting Teleflcope : Communi-

cated to the Royal Society,
by the Court of

Directors of the Eaft India Company.

At fun-rife cloudy
h / // o r (f

At 5 20 32 A.M. The fun difingaged from the clouds

when his true altitude was I 12 u
When Venus appeared on the fun’s

difk

At 7 5 22 The beginning of the emerfion

when the fun’s altitude was 23 35 57
At 7 23 36 The end of the emerfion when the

fun’s altitude was 27 29 20
The fun’s meridian altitude this

day, was 87 56
The latitude of the place where the

obfervation was made, is 25
0
27'

N®.

The above obfervation was made by Luis Deglofs, Captain

of engineers, with the affiftance of J. Lang and A. Stoker.

/

N. B. The fun’s altitude with the hour is exa&ly corre&ed,
and all the allowances made.

XXIV. Directions
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XXIV. Directions for mating a Machinefor
finding the Roots of Equations univerfally^

with the Manner of ufing it : By the Rev .

Mr. Rowning, to John Bevis, M. D.
F. R. S.

S I R,

Read May 3>TT^E R U SIN G a difcourfe in the me-
I/7

°'
Jh moirs of the Royal Academy at Peterf-

hurgh, Tome vii. page 21 1, by the learned John
Andrew de Segner, containing an univerfal method
of difcovering the roots of equations, which you
was fo kind as to recommend to my confideration*

I found, that the author’s method, as youobterved to

me, confifted in finding feveral ordinates of a para-

bolic curve, fuch, that its abfcifTas being taken equal

to any affumed values of the unknown quantity in

the equation, the ordinates correfponding to thofe

abfciflas, fhould be equal to the values of ali the

terms in the equation (when brought to one fide)

that is, in other words, in finding feveral ordinates of

a parabolic curve defined by the equation propofed :

in which cafe, as is well known, if a curve be drawn
through the extremities of the faid ordinates, the

points upon the axis, where the curve fhall cut it,

will neceffarily give the feveral values of the real

roots
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roots of the equation ; and the feveral points, where

the curve (hall approach the bafe, but (ball return

without reaching it, will {hew the impojfible ones.

Th is is a method I myfelf fell into ten or twelve

years ago, and have conftantly ufed for finding the

roots of fuch equations as I have had occafion to

confider. But his method is preferable to mine in

one refpeft, •viz. that whereas I always compute the

value of the ordinates in numbers, he finds them by

drawing certain right lines ; however, when there are

both poffible and impoffible roots in an equation, as

generally there are, thefe methods are both of them
extremely embarrafling : the learned author there-

fore wifhes, that fome method might be thought of,

whereby fuch curves, as we are now fpeaking of,

might in all cafes be defcribed by local motion ; but

this, he tells us, he looked upon as fo very difficult

a tafk, that he never attempted it. ^uod ad defcrip-

tionern attinet, fays he, motum exccgitare
t quo tales

accurate dejignari pojjunt omnes [hujujmodi curva] ad-

modum difficile judicOy quare id neque tentavi. This

hint, however, convinced me, that the thing was
poffible ; I therefore determined to endeavour it.

I foon found, that if rulers were properly centered,

and fo combined together, that they fhould always

continue reprefentatives of the feveral right lines, by
which he difcovers the abovementioned ordinates,

upon moving the firft, a point or pencil, fo fixed as

to be carried along perpetually by the interfe&ion of

the firft and laft rulers, would defcribe the required

curve, let the number of dimenfions in the equation

be what it will ; only the greater that number, the

greater muft be the number of the rulers made ufe

Vql. LX. I i of.
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of. And this appeared to me fo obvious, that I

wondered, neither the learned author, who feems to

have the thing much at heart, nor any body elle

fince the publication thereof, law it.

Let the equation to be refolved, be a-\-bx -\-cxx

'-\-dxXx, &c.— o.

Upon the line Z Z, as a bafe, in either the firft or

fecond figure, draw the lines S S and R R perpen-

dicu’ar thereto, at any diftance taken at pleafure from
each other. Then upon the line S S in either figure.

Tab. VIII. fet offthe lines O A, AB, BC, CD, &c.
proportionable to the coefficients a, b> c

, d
,
&c. in

the equation, remembering to take each line upwards

from the extremity of the lafb, when the coefficient,

it is to reprefent, is affirmative ; but downwards from
the faid extremity, when the coefficient is negative.

Then through the extremity of the laft of the lines

OA, AB, BC, &c. which in our cafe is D, draw
the line D c, parallel to the bafe Z Z, and through c,

where Dc interfeds RR, draw^C ; and parallel to

SS, and at any diftance from it taken at pleafure,

draw MM : then parallel to D c, and where C c in-

terfeds M M, draw the line^^j through A where

this laft line interfeds RR, draw b B; parallel alfo to

D c, and where b B interfeds MM, draw la and

through a, where la interfeds RR, draw a A. This

done, let SS, RR and Cr, be fuppofed to reprefent

three rulers with grooves or notches cut quite through

them, of fuch form as is reprefented Fig. 3.

and let thofe rulers be fcrewed down in their refpec-

tive places S S, RR, and C<r, to a plane or frame of

fufficient fize.

Then
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Then let other rulers of like form, as Bb, A a,

&c. be moveable upon the centers B, A, 8cc. and let

thofe centers themfelves be moveable upwards and

downwards in the groove or notch in the ruler SS,

and in fuch manner, that the centers B and A may
be placed upon one another, or upon C, if occafion

requires, and let thofe centers be fcrewed down in

their proper places, viz. the center A at A, the center

B at B, &c. Then let kb and la reprefent other

moveable rulers, fuch as the former, and fo confined

that they fhall always continue parallel to themfelves

and to the line D c and let MM reprefent another

ruler of like form. And let the rulers kb and MM
be connected with the fixed ruler C c by a Hiding pin

palling through the interfe&ion of their notches at q,

and let the rulers kb, B b, la and ha be conneded
with one another and with MM and RR, by like

pins palling through their notches at b, r
,
a

,
and s j

and let the laft of thefe pins s, have the point of a

pencil fixed therein ; then, I fay, that if the ruler

MM be moved backwards or forwards, from or to-

wards S S, and always held parallel thereto (or be fo

confined as to be capable of moving in no other

manner) the pencil s fhall defcribe the required

curve. And the dillances from the point O, at

which that pencil fhall crofs the bafe ZZ, on the

right hand fide of SS, fhall denote the affirmative

roots of the equation ; and the diftances from the

fame point O, where it fhall crofs the faid bafe on
the left hand fide of S S, fhall exprefs the negative

ones ; and the places, where it fhall approach the

faid bafe, but fhall return without reaching it, fhall

indicate the impoffble ones ; the faid diftances being

I i 2 always
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always to be eftimated on a fcale on which the

affumed line D c is unity.

Demonjl. Since the lines OA, AB, BC, &c. are

to be taken proportional to the coefficients a, b, c, See.

let us fuppofe the firft of them, viz. OA, to be

taken equal to the firft coefficient a, or to any part of

it taken at pleafure ; fuppofe for inftance, to the ntJ*

part, that is, to ^ j
then, to preferve the above-men-

tioned proportionality, the next viz. AB will be
b c d

equal to — , BC will be equal to —, and C D to —

,

&c. Call OQ or its equal DP, xj then D c, as above-

mentioned, being taken equal to unity. Pc will be

equal to 1

—

x, and DC being equal to and the

triangles DCcandPy<r being fimilar, we have this

proportion, viz. 1 : 1—x : : : -
n
~ = P q or D k ;

but kP is equal BCq-CD

—

T)k,
that is, to ~ 4--^-

— ———
'»

that is, to i and by fimilar triangles,

as kb: qb:: kP : qr, that is, in fymbols, as 1 : 1—x

: :
—— i = qr or kl

i

but A / is equal

to AD—T>k— kj, that is, in fymbols, to -^4*'

d—dx c-bdx—cx—dxx
that is, to

b-\-c x+ d x x

and by fimilar triangles, la :ra:: A / : rs j in fym-

. , b-\-cx-\-dxx b+cx+dxx—bx— exx— dxxx
bols i : i —x : : :

n n

—rs j Q s therefore, which by the figure is equal to

qp
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QP-Pj

—

qr—rs
,

is equal to
a+ b -{- c -f- d— 4— dx

n

c-\-dx— cx— dx x b-\- cx + dx x— b x— cxx— d xxx

tt n *

t . a+ bx-{-cxx-\-dxxx r , , r\
that is, to j confequently, when Qj
is nothing, that is, when the curve defcribed by s,

thing, and therefore equal alfo to a-\-b x-^cxx^dxxx j

this laft being alfo, from the equation propofed, e-

qual to nothing ; Qj therefore in thofe circumftances

will be equal to a-\-bx -\-cxx-\- dxxx j and confc-

quently whatever value of x or O (^renders a-\-bx

-\-cxx-\-dxxx equal to nothing, will render Qr equal

to nothing : but every value of x that renders a-^bx
-\-cxx~\-dxxx equal to nothing, is a root of the pro-

pofed equation a-\-bx-\-cxx-[-dxx:v=o j conlequent-

ly the curve will crofs the bafe ZZ at every real root

of that equation, whether negative or affirmative, and
therefore, as every one acquainted with curve lines

knows, will attempt to do fo, but not quite reach it,

at every impojjible one. Q, E. D.
This demonftration is adapted only to an equation

of three dimenfions } but it is eafy to fee, it may be

extended to any other.

Note. To obtain the negative roots, the rulers

muft be extended to the left of the line SS, as re-

prefented fig. 2. where they are denoted by the

fame letters as in the other figure i viz. the ruler

C c mull be extended from c to q ; the ruler

from b to r, and a A from a to s, and onwards
towards the left, the two laft turning upon the

centers A, B, in the fixed line SS.

cuts the bafe,
a-\-bx-\-cxx-\-dx*

will be equal to no-
n

It
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It is not neceffary, that the curve fhould be de-

fcribed with accuracy, or even that it fhould fall upon
the plane or frame, except where it erodes or attempts

to crofs the bafe ; and therefore there will arife no
inconveniency in this refpedt from taking the lines

OA, AB, &c. large. But the immoveable rQlers

OD and T c mud be fixed fo near together, that,

their diftance D c or OT, being reckoned unity, the

bafe OT extended to the extremity of the plane to

the right, may take in all the affirmative roots : and
when extended to the left, may take in all the nega-

tive ones.

There is one thing more, very well worth obferv-

ing, viz. that if you have an equation of this fort

xxx— $xx-\- izoox-f- 9000= 0 (where you may ob-

ferve, that the coefficients unity, 5,1200 and 9000
are fo very different from each other, that it would
be difficult to fet them off in due proportion upon
the line OD) you may reduce them into a more
manageable form, by the following contrivance: in-

ftead of each x in the equation put iox, 2ox or

ioox, fuppofe 20 x then indead of xxx you will

have 8oooxxx, inflead of — $xx you will have

— 2oooxx, &c. and the whole equation will dand
thus, 8000 xxx— 2000 xxx -f 24000 x 4- 9000= 0 ;

then divide each term by 100, and you bring it to

Sxxx— 2**4- 24* 4- 9= 0, a much more tradfable

equation than the other : but then it mud be remem-
bered, that as you made x 20 times lefs than it was,

the roots when dilcovered will be fo many times lefs

than the true ones, and therefore each mud be mul-
tiplied by that number 20.

The
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The following obfervations relative to the appli-

cation of the abovementioned rulers may be ufeful

:

1. The roots of equation are of three forts, af-

firmative, negative , and impofible ; which laid are

fometimes called imaginary.

2. Every equation contains as many roots as it has

dimentions.

3. The impoflible roots go by pairs. Thus, if an

equation has an impoflible root of this form a-\-b

‘'/—i, it has another impoflible one of this, viz.

a—b ^— 1, which may be called its fellow: from
hence it follows, that every equation, if it has any

impoflible roots, has either two, four, orfix, &cc. that is,

an even number of them : and every time the curve

defcribed by the rulers abovementioned approaches

the' bafe, and leaves it again without eroding it,

it implies one impoflible root and its fellow; fo that

if it approaches the bafe in this manner three times,

it implies, that the equation has fix impoflible roots.

And this is all the rulers can do with regard to this

fort of roots ; they cannot fhew what thofe are, but

only how many there are. I fhall diredt to a method
of finding what they are in the 8th article below.

Inafmuch then, as the impoflible roots go by pairs,

and the number of roots in any equation is equal to

the number of its dimenfions, it follows,

4. That every equation of an odd number of

dimenfions, muff contain at lead one real root.

5. Every equation whofe fir ft and Lift terms

(when brought to one fide) have contrary figns, will

have at leaft alfo one real root : and therefore, when
this is the cafe, and the number of its dimenfions is

1 alfo.
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alfo even, it mail have two real roots at leaft : becaufe

the number of dimenfions being even, and the num-
ber of impofiible roots always even, the number of
real ones mud be even alfo.

6. If any equation be divided by the unknown
quantity minus one of its roots, it will be reduced one
dimenfion lower. And as every equation contains as

many roots as it has dimenfions, it follows,

7. That if you deduCt the number of impofiible

roots from the whole number of its roots, that is,

from the number of its dimenfions, the remainder

will give the number of its real roots.

8. When you have found by the rulers, what
thofe real roots are, put the unknown quantity („v)

equal to each of them, tranfpofe the terms in each

equation to one fide, multiply all the equations toge-

ther, and divide the equation propofed by their pro-

duct ; then make the quotient equal to nothing, and

you have an equation containing all your impofiible

roots, without any real ones intermixed. Then
thofe impofiible roots may be found by the method
for that purpofe laid down by Monf. de Bougainville

in his Traite du Calcul integral
,
in the fifth and fixth

chapters of his introduction j ahd which is the bed

method I know of.

His method confifls in parting the equation into

two others, of the fame number of dimenfions in-

deed, but fuch as fhall involve no other than real

roots ; which real roots you may then find by thefe

rulers, orotherwife; and from thence you will obtain

all the impofiible roots of your equation. But becaufe

few Engliih mathematicians, I fufpeCt, are acquainted

with
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with this method, it may be ufeful to give the

fubft.ii o it here in our own language.

The author prcvioufly demonftrates the two fol-

lowing proportions.

Prop. I. That when a quantity is equal to no-

thing, and is compofed of many terms, fome’of which

are real, and the other are terms multiplied by ^— i,

thefumof therealones is equal to nothing
; and the fum

of thofe that are multiplied by ^—

t

alfo equal to

nothing. This is the 69th article of his introduction.

Prop. II. That when an equation involves ima-

ginary roots only, the unknown quantity may always

be fuppofed equal to my-n'J— 1; m and n being

real quantities. This is the 80th article of his in-

troduction.

Then to find the roots of fuch 2n equation as we
are fpeaking of, for every unknown quantity

(# fuppofe) in the equation, fubfiitute ?n-\-n — 1,

and you will obtain a new equation involving real

terms, and terms multiplied by 1 j the former

of which by Prop. I. are always equal to nothing, and

fo are the latter : make them fo therefore, and you have

two equations, from which the two afiumed quanti-

ties m and n may be difcovered ; and confeauently,

fince the value of# is by the fecond propofition equal

to 1, it is difcovered alfo.

What I mean in the former part of this article may
be explained by the following inftance; fuppofe the

real roots difcovered by the rulers abovementioned to

be a, b, — c, &c. then put x-=.a, x—b,x—— c, &c..

tranfpofe the terms to one fide, and you have x—a
=£=o, #—b=o, xq-c=o, &c. multiply all thefe lafl

Yoju. LX* ' & k equations
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equations together, divide the equation propofed by
their product, and proceed as abovcmentioned.

9. The greateft negative coefficient, of any equa-

tion (confidered as affirmative) and increafed by uni-

ty always exceeds the greateft affirmative root of the

equation. Ard therefore,

10. If for the unknown quantity (*•) in the e-

quation, you put that coefficient taken affirmatively

and increafed by unity minus x, all the roots of the

equation will be rendered affirmative. If )0U do

this, you need only ufe fuch rulers, as are defcribed

in the firft figure, whofe centers are at their extremi-

ties, and fo one fort of rulers will be fufficient for all

cafes. For you may obferve, thofe in the lecond figure

are different from the other, as to their centers.

j 1 . If, when you have made all the roots of your

equation affirmative, you would avoid removing the

ruler M M to the right hand fide of R R, which

might be attended with inconveniency ; that is, if

you would have all the roots of your equation fall

between O and T, that is, between nothing and

unity, inftead of the unknown quantity x in your laft:

equation, put x multiplied by the greateft: negative

coefficient therein confidered as affirmative and in-

creafed by unity ; for inftance, if the greateft nega-

tive coefficient in the equation be minus 9, put 10*

inftead of every x in the equation, and you will

have a new equation, all whofe roots ffiall fall upon

the line O T unproduced ; for then they will be left

than unity, that is, than D or OT : but when the

roots are thus found, each of them muft be mul-

tiplied by that coefficient increafed by unity, that is,

in the above inftance, by 10 , becaufe putting iox
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for x, is making every root ten times fmaller than

it is.

Thefe proportions are all taken from the writings

of the algebraifts, or however are fuch as eafily fol-

low from them, and therefore need not be demon-
fixated here.

The following is a defcription of a machine for

regulating the motion of the abovementioned rulers,

which I caufed to be made by an excellent workman
in this town, and which I defire the fociety to accept

of, to be kept as a fpecimen, for the infpection of

any gentleman, who may chufe to have fuch made.

It extends only to equations of two dimenfions

;

but it is eafy to fee from it, how it may be carried

to others of any number. A draft of it is exhibited

in fig. 4. of the abovementioned table : where
ABC D reprefen ts a frame of iron or fteel, confid-

ing of four ftrait bars joined together at their ex-

tremities, and forming a redtangular parallelogram

about 1 2 inches long and 8 broad
j

into which at its

four corners are fcrewed four perpendicular columns

EF, GH, IK and LM, whofe lower ends ferve

it as feet to ftand on. And on one of the aforefaid

bars, viz. on A, is a moveable nut or Aider, which
may be fcrewed to it at any point thereof

;
it appears

in the figure at N ;
and on this nut, as a center, one

end of the bar N O' turns, whofe other end is

fcrewed down to the crofs bar P Q at R, which crofs

bar is fcrewed down to the frame at P and Q, and
may be let nearer or further from the end A at plea-

fure : this bar reprefents the line RR in fig. 1. Then
K k 2 on.
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on the perpendicular pillars EF, GH, IK and L M,
are fixed three bars ST, U X and Y Z ; on the fir (F

of thefe S T, is a Aiding nut c, which carries one ex-

tremity of the bar ab turning upon it as a center ;

on the fecond and third, viz. UX and Y Z, are nlfo

two nuts e and j\ which may be fcrew'ed on any

part of them, and on which the filken cord ef
is faftned. The two firft of thofe bars, viz. S T
and U X together with the bar A, or rather lines

fuch as the pricked line upon the upper one drawn
upon them from pillar to pillar, reprefent the line

SS in fig. i. and the filken cord extended from

the nut e to f and fixed to them, reprefents the

bafe line Z Z in that figure.

Then betides thefe there is another rectangular

figure gbiky about twice the length of the former,

whofe fides, g k and hi Aide in grooves or fupporters

fcrewed to the frame ABCD, at proper places (three

of which may be feen at /, my and n), and have

triangular teeth on their under fides from g to d, and

from h to <?, which run in fimilar teeth in two wheels

s and t,
of equal diameters, fixed on an axis pqr,

and their axis pr is fupported by proper cocks, one

of which appears at Uy the other not feen in this view

of the figure. Thefe wheels being both fixed to

the fame axis, and the triangular teeth in the bars

fitting thofe in the wheels exadtly, occafion the bars

gk and hi to move with equal paces, when the

machine is put in motion ; by which means the bars

vox and yz
y
which Aide in two pieces i and 2

fcrewed to the faid bars g k and hiy necefiarily move
parallel to themfelves : thefe bars reprefent MM in
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fig. i. In the lower of thefe bars wx is fixed a

perpendicular pin, at 3, whofe upper end pafl'es

through the groove of the bar 4, 5, and its lower

end through that of the bar N O, and in the upper

of thefe bars yz, is fixed a perpendicular pin 6, 7 ,

the upper end of which may be taken out, and a

pencil put in its place ; this pin reprefents the point

s, and the former pin 3, the point r, in fig. 1.

There is alfo a perpendicular pin fcrevved to the

bar 4, 5, at 8, which muff be fixed upon that bar

diredtly over the groove in the bar FQ^ This pin

denotes the point a in fig. 1. There are alfo two

bars 9, 10, and 1 1, 12, with triangular teeth, which

bars fide in fupporters fcrewed to the frame at proper

places (which appear at 13, 14, 15, and 16), and

ride upon the wheels 17 and 18, with fimilar teeth,

and both fixed on - the axis 19, 20. Thefe wheels

prevent the faid bars from moving with unequal

paces, and therefore caufe the bar 4, 5, w'hich is

fcrewed down to them at each end of it, to move
parallel to itfelf ; this bar reprefents la in fig. 1.

Then the aforefaid nuts or Aiders e
y f, c, N, and R,

being fcrewed down at proper places according to

the coefficients of the equation (as fhall be directed

more particularly in the next article), and the bar g h

being pufhed forwards or backwards by the hand,

will put the whole in motion ; and the pin 6, 7,.

will defcribe a curve, which fhall be the locus of the

equation, and the distances where it fhall pafs under

the filken cord ef reckoning from the pricked line

upon the bar U X, fhall denote its real roots ; and as

many times as that pin fhall approach the faid cord,

and
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and then recede from it without paffing under it,

twice fo many will be the number of impoffible

roots in that equation. N. B. There are fome fmall

pieces fcrewed on to the perpendicular pillars E F,

G H, I K and L M, three of which appear at 21,

22, and 23 ; thefe ferve only to prevent the bars

which Aide under them from rifing up.

To re&ify the machine for a propofed equation.

Screw the nuts e and /, which carry the

filken cord at any equal diftances from the pillars

E F and L M. Then Aide the nut c, which carries

the extremity of the bar a bt till it is farther from

the pillar EF than the place you have fixed the nut

e at, by a number of divifions upon any fcale of equal

parts, equal to the known term of the equation, if

that term be affirmative ; but fo much nearer to it,

if that term be negative ; and fix it there. Then
Aide the nut N that carries the bar N O, till it is

farther from or nearer to the pillar E F, than the

laft nut c is, by a number of divifions taken from

the fame feale, equal to the fecond coefficient of the

equation (I mean that, where the unknown quantity

is of one dimenfion)j farther from it, if that coeffi-

cient is affirmative j but nearer, if it is negative : and

fix it there. Then, laftly, Aide the nut R, which

fixes the other end of the bar N O,. till it is farther

from a line drawn from the pillar EF to LM, that

is, farther from the fide D of the frame than the

laft nut N is from the fame, as many divifions, as the

coefficient of that term of the equation, where the

unknown quantity is of two dimenfions,.indicates ; far-

ther.,.
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ther, if that coefficient is affirmative, otherwife nearer

to it : for which purpofe the end A of the frame,

and the bars ST, UX, YZ and the crofs bar PQ^
fhould all be graduated, beginning at the front of the

frame D. They are graduated on the machine itfelf

in a manner fomewhat different, but it is found not

fo convenient for ufe. Then the feveral diftances

upon the cord ejf where the pencil or pin 6, 7,
fhall crofs it, being reckoned from the pricked line

upon the upper bar U X, and mealured upon a fcale,

on which the diftance of the crofs bar PQ^ from a

line drawn along the middle of the end A, from EF
to GH, is unity (the reafon of which appears from
the foregoing demonftration, where Do or O T in

fig. 1. and which anfwers to the diftance of this line

PQfrom the bar A, was pat equal to unity) fhall

give the required roots. And if the cord ej is re-

moved, and a piece of pafteboard put over the ma-
chine, on the two upper bars UX and Y Z, having a

ftrait line drawn on its under fide,reprefenting the cord

ef and a pencil with its point upwards be put in

the place of the pin 7, that pencil will defcribe on
the under fide of the pafteboard a curve, which
with the faid right line fhall conftrutt the equation

propoled : and the larger the coefficients of the

equation are (which coefficients may be made as

large as you pleafe without altering the roots, by

multiplying them by any number at pleafure) the

larger will be the angles at which the curve and

the (trait line fhall cut each other; which in the

conftrudtion of equations is a very defireable cir-

cumftance. And as it appears from the foregoing

demon-
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demonftration, that this machine by the appli-

cation of more bars, may be extended to equations

of all dimenjions
,

it may not, I think, be improper-

ly called an Univerfal conjlruftor ofEquations. Iam

S I R,

With great refpeft,

your moft humble and

moft obedient fervant,

London, Efiex-ftreet,

March 24, 1768. Rowning,

XXV* A
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Received March 15, ifjo.

XXIII * On the late "Trunfit of Venus: By
Nathan Pigott, Rfq\ to Dr. Bevis, F. R. S.

Caen, Lower Normandy, Feb. 9th, 1770.

Dear Sir,

Read April 26,T TAKE the opportunity of Captv

Hue’s failing from this place, to fend

you the obfervations of the Jaft tranfit of Venus over

the Sun, made here, and which I would have re-

mitted fooner, if an opportunity had offered. I fhould

be obliged to you, if you would communicate thefe

obfervations to the Royal Society. I have added

thofe of other obfervers, which have been fent to me,

from different places, and reduced the fame to the

obfervatory of Paris, keeping an account only of the

difference of meridians, as inferted in the Connoijfance

des terns
,
and omitting the (mail correction of the

parallax, fuitable to the different fituation of thefe

places, becaufe, I prefume, the longitude of fome of

them, is not known with fufficient precifion, to ad-

mit here of this very fmall equation.

L 1Vol. LX. Table
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The place at Kew, where you obferved, being

T 9
V

to the Weft of the obfervatory at Greenwich,

•is of courfe 10' 25" Weft of that at Paris.

The obfervations in the table, joined by a ftroke of

the pen, were made together in the fame place. You
will perceive, in comparing the obfei vations of the

internal contadl, how little the five laft agree with

the others. I am wholly ignorant in what light,

the able aftronomers, who obferved at St. Hubert,

confider their obfervations.

Monheur le Monnier, in communicating them to

me, adds no remarks, no more than in the letters

he has wrote to me fince. I come therefore to thofe

made at the honfe called La Mijjion
, fituated in the

neighbourhood of Allemagne
, a village near this town.

This houfe is about 500 toifes South-Eaft of my
obfervatory at Caen, and their difference of meridians

about 200 toifes. I preferred this fituation, from
whence I could fee the fun almoft in the horizon,

to that of my obfervatory ; the adjacent houfes of

which, I forefaw, would deprive me of the fight of

it, foon after the ingrefs of Venus.

June the firft, I lent to the abovementioned houfe

a fix feet achromatic refradlor, with its micrometer

made byDollond, magnifying go times: an excellent

telefcope of 18 inches focus magnifying from 55 to

200 times made by Short, and a clock.

June 2d, I took twenty altitudes of the fun, in

the morning, to determine the going of a good com-
pound pendulum, made by Le Paute, at Paris, which
was to remain in the obfervatory at Caen, and to

give the true times of the obfervations of the next

day; and from correfponding ones in the afternoon, I

L 1 2 concluded
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concluded by a mean, which agreed with the reft to

lefs than one fecond, that it was flow on mean time

at noon 2
f 21",

S

;
and that flnce the 25th of May, it

had loft at the rate of 3" a day on the mean motion,

of the fun.

I then went to the Mlfjion ,
to prepare for the

operations of the next day
; it had been more or lefs

rainy from fun riflng ; but about fix in the evening,

the clouds difperfed and the fun fet in the moft

aufpicious manner.

June 3d, I took the following correfponding alti-

tudes of the fun’s fuperior limb ; light clouds being

troublefome.

A.. M. Alt. P. M. Noon by clock.

k / H h > H h > n

8 43 20,0 44 00 15 7 25,0 ” 55 22,5

46 3S>° 44-30 4 I 2 >° 55 23,5

48 12,0 44-45 2 33i° 55 22,5

49 45>° 45*00 1 00,0 55 22,5

51 24,0 45-15 <4 59 23,0 55 23,5

53 3’° 45 - 3° 57 42,0 55 22,5

57 55’° 46. 1 5 52 49>° 55 22,0

59 33>° 46.30 51 12,0 55 22,5.

9 1 I 3’° 46.45 49 32,0 55 22.5

Mean 11 55 22,54-
Corredion — 4 ? 3

Clock at true noon -n on k-H CO 'to

Mean time at ditto 11 57 43>7

Clock flow on mean time 2 25,5

Thefe correfponding altitudes being taken, I went,

as the day before, about four o’clock to La MiJJion j

where I met Monfieur de Rochfort, a gentleman of

Caen,
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Caen, and my fon. It rained by intervals, as it had

done the whole day
;
the quickfilver in the barome-

ter at noon being at 29,9 English inches, and Fahren-

heit’s thermometer in the obfervatory at 62°, the

wind varying from the Weft to the North..

I compared the going of the clock I had with me,

with that which remained in the obfervatory by fig-

nals repeated five times, and which agreed perfedly

together : the fame was done after fun fet.

At half an hour paft five, the clouds difperfed en-

tirely : the fun fhewed itfelf in all its fplendor, and

continued fo the remaining part of the day.

About feven we all placed ourfelves at our inftru-

ments j
Monfieur de Rochfort made ufe of a three

feet achromatic refrador : my fon of the 1 8 inch

refrador : and I of the fix feet achromatic refrador

made by Dollond, and at y
h

4/ 58'', 5 of the clock,

or 7
h 9' 3 8", 5 apparent time, 1 perceived the ex-

ternal contads of the Sun’s and Venus’s limbs.

As the impreftion on the Sun’s limb feemed con-

fiderable when I perceived it, I concluded this obler-

vation too late, which I judged to be occafioned by

a motion of undulation, with which the fun was
ftrongly affeded ; for this reafon, in two letters wrote

to Paris the nth of June and the 14th of July, and

communicated to the Academy of Sciences there, I

do not hefttate to declare this obfervation inefficient;

it agrees neverthelefs very well with yours made at

Kew, and is nearly a mean between thofe of Green-

wich, as may be feen by the table. However, I pre-

pared myfelf with all poffible care, for the obfer-

vation of the internal contads; and though the Sun’s

limb moved continually up and down with a quick

motion,
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motion, I judged the internal contacts at 2
1

'
44,5''

by the clock, or y
h 26' 24,5" apparent time, and 3"

or 4" later, I law a thread of light feparate the

planet from the Sun,
h //

Internal contacts, by M. de Rochfort 7 27 7,5 p
~

By my fon 7 26 55,5] 1

I find, by my regifter, that Monfieur de Rochfort

judged his obfervation fome feconds too late.

I perceived that Venus, before fhe feparated from
the Sun, was confiderably ftretched out towards his

limb, which gave the planet nearly the form of a

pear; and even after the feparation of the limbs,

Venus was twelve or more feconds before (he re-

fumed her rotundity.

Clock Ap. time

h / n h ' "

At 7 30 27,0 7 35 7»'°

7 3 8 25>° 7 43 5 0

7 45 8 >c 7 49 48 >o

Venus quite round.

Venus’s limb indented.

Venus of a very irregular

form, and ftrongly affedted

by an odd twilling motion.

I endeavoured to take the difference of right

afcenfion of the Sun and Venus; but I would not

make the former defcribe the acquatorial wire of the

micrometer.

I cannot but repent having quitted my obfervatory,

for the houfe in which I was; it is true indeed, as I

have faid, that I had the advantage of feeing Venus
till fun fet; but, in giving the preference to this

fituation, I unfortunately did not take notice, that
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T had a river and a meadow between the Sun and

me; the exhalations which rife from fuch places,

efpecially towards the evening, produced, no doubt,

that undulatory motion of the Sun, which mud
render obfervations made in fuch circumdances

more or lei's dubious.

In fhort, I lhall make two remarks on our ob-

fervations: the fird, that it feems odd, that the

obfervation of the external contacts, which, for the

reafons beforementioned, I judged had been made
too late, agrees neverthelefs both with yours and

thofe of Greenwich : fecondly, that although the

internal conta&s be marked by us fooner than by
any other obfervers, except thofe of St. Hubert; we
kept, neverthelefs, the mod fcrupulous filence, nor

did any motion indicate to the others, the times each

wrote down ; moreover, we were all three convinced

that Venus and the Sun were feparated, when we
began to count the clock. However, 1 can but con-

lider it as a misfortune, to have left my obfervatory,

where the Sun’s limb appeared perfectly well deter-

mined, even after the internal contacts, and not in the

lead: affected by any motion or undulation, which
were fo troublefome to us; luckily I left a perfon in

it, who did not negleCt thefe favourable circum-

dances; and the obfervations there made are the

more intereding, as the weather did not permit the

external contacts to be obferved, in any place from
Caen to Bred, no more than at Paris nor in its

environs.

Obfervations
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Obfervations of the conta&s of the Sun and Venus,

made in my obfervatory at Caen, with a 1 7 inch

refrattor with 2| inches aperture.

Clock App. time

h / " h > n

7 4 7 9 20>°

7 4 5 2 )° 7 9 3 2 >°

7 20 33>° 7 25 *3>°

7 2 3 3)0 7 2 7 43)0

• !

1

Sun well determined : a very fmall

impreffion appeared on its fuperiot

The conta£ts very certain : this

jfervation excellent, and it is

lought the conta&s could not have

been feen fooner than 7
h

9' 20".

The following limb of Venus

id to form the tail, mentioned

nderneath : this obfervation is

lought lefs certain than the

:hers.

Internal contacts : by internal

mta&s muft be underftood the

it is impofiible there could

1 be of the Sun’s dia-

and that diftance was con*

A A

3



C
26 s ]

it .

A A reprefents the Sun’s fuperior limb.

V Venus entirely upon the Sun only joined to his

limb by the tail bb> which decreafed in

breadth till the inftant of reparation : the

length of this tail feemed equal to 4. of

Venus’s diameter.

The calculation of this tranfit of Venus over the

Sun, was made from tables corrected by that of the

6th June 1761 ; and, compared to obfervation, give

the following differences.

Calculation Obfervation Difference

h / ff k / /' / n

External conta£ls 7 3 33 ’° 7 9 20)0 + 5 47
Internal contacts 7 22 27,0 7 27 43,0 -1- 5 16
Interval of contacts 0 18 54)0,0 18 23 0 — 0 31

June 4th light clouds flying and Fahrenheit’s Thermometer at

6o° I took the following equal altitudes of o fuperior limb.

A. M. Alt. P. M. Moon by clock

b ' // O /

9 44 60 53 00 ft

45 5 8 >° ’3 15 *

47 49 0 53 3C

49 40,0 53 4. Cloudy

51 36.0 54
- 53 290 54 15

June 3th cloudy

2 Vol. LX. M m ' June
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June 6th, I took the following altitudes of Sun’s fuperior

limb.

P. M. |Noon by clockA. M.

h

8 53
58

59
1

Alt.

1

1

13

14
16

18

27.0 45
18,546

57 . 5|46

38,5i47

53 5 47
14.548

37.5 48
16.548

58.549
40 ,

5
'49

23.0.49

45
30

45
00

30
o<3

30

45
00

15

3°

Cloudy

June 7th, cloudy.

June 8th, ditto.

June 9th, Fahrenheit’s thermometer at 63° ; I took the follow-

ing correfponding altitudes of the Sun s fuperior limb. Weather
hazy.

A. M. Alt. P. M. Noon by clock

h / >' O / h / // h > //

00
coOMO 48 30 14 48 41,0 11 56 9,75

17 23,5 49 30 34 57 ,o 56 10,75

19 5 ,o 49 45 33 1 6,o 56 10,5

20 46,0 50 00 3 i 35 ,o 56 10,5

58 46,0 55 i 5 53 32,0 56 9,0

Mean
Correftion

dock at true noon
Mean time at true noon

Clock flow on mean time

Ditto, June 3d

Loft on mean time in 6 days

Hence loft on ditto, per day

1

1

56 IO,I— 2,7

11 5 6 7.4
11 58 47,6

2 40,2
2 25,5

14,7

2,45

It
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It was from the correfponding altitudes of the Sun,

taken the 3d and 9th of June, that I got the appa-

rent times of the obfervations made at Caen
j thefe

times may be eafily verified, by the altitudes taken in

the mornings of the 4th and 6th ; but I can fuffici-

ently depend on the clock to difpenfe with that

trouble.

I return you, dear Sir, many thanks for your obfer-

vations of the tranfit, which you was fo kind to fend

me ; it is the meft circumdantial and compleat of

any I have feen. What feems odd to me is, that

neither M. le Monnier, as appears by his letters to

me on this occafion, nor any of the obfervers at

Paris, faw Venus ftretched out as I did, nor any kind

of tail : by your defeription of this tail, there muff
have been fome little difference in its appearance, to

that feen by the perfon in my obfervatory here.

If you think it will be acceptable to the Royal

Society, I will take an opportunity of forwarding

fome other obfervations and among the reft, an

account of a very remarkable degree of cold, and its

effedfs on different liquids in the beginning of the

year 1768, to which 1 attended with great attention.

In the mean time, I am.

Dear Sir,

Your mofi: obedient

humble fervant,

Nath. Pigott

Mm2 XXIV. Ob-
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V

* Received March 3 , 1770.

XXIV.* Observations on the proper Method of
calculating the Vallies of Reverfions depend-

ing on Survivorjhips : By Richard Price,

D. D. F. R. S.

/

^/^LL queftions relating to the valuesRead May io,

of lives and reverfions, are at prefent

of particular importance in this kingdom. Much
bufinefs is continually tranfa&ed in this wayj and

any confiderable errors in the method of folving fuch

quefiions muft in time produce very bad confequences.

The defign of the following oblervations is, to point

out a particular error, into which there is danger of

falling, in finding the values of fuch reverfions as

depend on furvivorfhips. In doing this, I fhall, in

order to be as plain as poffible, take the

cafe.

following

“ A, aged 40, expefls to come to the pofiefiion

“ of an elfate, fhould he furvive B, aged likewife
<c

40. In thefe circumfiances, he offers, in order to

“ raife a prefent fum, to give fecurity for 40 /. perann.
<e out of the efiate at his death

,
provided he fhould

" get into pofiefiion ; that is, provided he fhould fur-

vive B. What is the fum that ought now to be

“ advanced
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“ advanced to him in confidcration of fuch fecurity,

<c reckoning compound intereft at four per cent.

M. de Moivre’s directions, in his treatife on an-

nuities, prob. XVII. and XX. lead us to feek the re-

quired fum in this cafe, by the following procefs.

Find firft, the prefent fum A fhould receive for the

reverfion of 40/. per mm. for ever after his death,

fuppofing it not dependent on his furviving B.—The
prefent value of fuch a reverfion, is the value of

the life fubtraCted from the perpetuity *. The
value of the life, taken from Mr. de Moivre’s tables,

is 13.2 years purchafe. This fubtraCted from 25,
the perpetuity, leaves 11.8, the value of the fup-

pcfed eflate after the life of A ; which value there-

fore, is in money 472 /. But (as M. de Moivre

cbferves), the lender having a chance to lofe his

money, a compenfation ought to be made to him
for the rifk he runs, which is founded on the pofiibi-

lity that a man of the age of40 may not furvive another

perfon of the fame age. This chance is an equal

chance j and therefore half the preceding fum, or

236/. is the fum which fhould be advanced now on
the expectation mentioned.

This folution carries a plaufible appearance ; and

moft perfons will, probably, be ready to pronounce

it right ; nor will this be any wonder, as fo great a

mafter of thefe fubjeCts as M. de Moivre, appears to

have been mifled by it. Nothing more is necefiary

to prove it to be fallacious, than proceeding in the

fame way to folve the following fimilar queition.

“ A, aged 40, offers to give fecurity for 40/. per
<c ann. to be entered upon at his death, provided it

* By Prob. XXVI. p. 293, of Mr, Simpfon’s ScleCt Exercifes.

“ fhould

a. -
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<{ fhould happen before the death of B, aged like-

“ wife 40. What fnm fhould now be advanced to
t! him for fuch a reverfion, intereft being reckoned
“ at 4 per cent. ?”

In lolving this problem, agreeably to the method
juft defcribed; we are to find the value of 40/. per

ann. to be entered upon certainly at the death of A,
and then to multiply this value by the chance that A
fhall not furvive B, or by I; and in this way the anfwer

comes out the fame as that already given. Now,
it may be eafily feen that this muft be wrong. The-

value of a reverfion to be received when a perfon

of a given age dies, cannot be the fame whether the

condition of obtaining it is, that he fliall die before
,

,

or that he (hall die after another perfon; that is,

whether it is provided that a purchafer, if he fucceeds,

fhall get into pofleffion fooner or later. The reverfion

in the latter cafe muft, without doubt, be of lefs value

than in the former.

The firft queftion here propofed refolves itfelf into

the following general queftion. “ What is the pre-

“ fent value of a given reverfionary fum or eftate, to

“ be received after the failure of two lives, provided

“ one in particular of them fhould be the longeft:

“ life?”

Now, the prefent value of an eftate to be en-

joyed for ever after the failure of the longeft of

two lives, is the value of the longeft of the two
lives fubtradted from the perpetuity. The value

of the longeft of two lives is, it is well known,
the value of the two joint lives fubtradled from the

fum of the values of the two fingle lives. In the

prelent cafe, therefore, it is 9.82 (the value of two
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joint lives of 40/.'*) fubtradted from twice 132, (the

value of a fingle life of 40) that is, 16.58 years

purchale. And this fubtradted from 25 (the perpe-

tuity) gives 8.42, which multiplied by 40 gives

3 36.8 /. the value of the given eftate, were it certainly

to be enjoyed after the extinction of the longed; of

two lives both 40 ; that is, whether one or other of

them failed laft. But that A’s life in particular

fhould fail laft rather than B’s, is an even chance.

The true value of the reverfion, therefore, is 4 the

lad: value, or 168.4/.

In like manner. The fecond queftion is the fame
with the queftion. “ What is the prefent value of
* { 40 /. per arm. for ever, to be entered upon after the
<£ extinction of two joint lives both 40 ; that is,

“ whenever either of them fhall fail, provided the

“ firft that fails fhould happen to be A’s life in par-
“ ticular?” And the anfwer is found by fubtra&ing

the prefent value of the two joint lives from the per-

petuity, and multiplying the remainder by 4, or the

chance that A in particular fhall die firft 5 and this will

give the required value, 303 /.

In fhort, it appears in both thefe cafes, that, ac-

cording to the firft method of folution, we are to

fubtradt from the perpetuity the value of one of the

fingle lives, when, in the former cafe, the value of

* The value of the two joint lives is here given on M. de

Moivre’s hypothecs of an equal decrement of life; and it has

been calculated by a rule in Mr. Simpfon’s treatife on the Doc*
trine of Annuities and Reverfions, p. 16. M. de Moivre’s rules,

in the fecond and third problems of his treatife on annuities,

give the values of joint lives fo much lefs than the truth,

that they ought never to be ufed.

the
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the longejl of the two lives, and, in the latter cafe,,

the value of their joint continuance, ought in reality

to be fubtradted. I need not fay what prodigious

errors may often arife from hence, and how unfit

fuch a method of folution is for practice. The Soci-

ety in Nicholas-Lane, Lombard-ftreet, for equitable

afluranees on lives and furvivorfhips, have in conftant

practice fuch queftions as thofe now ftated ;
and, had

they happened to have adopted this method of folu-

tion, they could not have continued long an advantage

to the publick.

Mr. Simpfon, in p. 322. of his Seledt Exercifes,

fpeaks on this fubje<ft in the following manner. “ I

“ have been very particular on thefe kinds of pro-

“ blems; and the more fo, as there has been no
*< method before published, that I know of, by which
“ they can be rightly determined. It is true, the

“ manner of proceeding by firft finding the proba-

“ bility of furvivorfhip (which method is ufed in my
former work, and which a celebrated author has

“ largely infilled on in three fucceffive editions) may
“ be applied to good advantage when the given ages

«* are nearly equal ; but then it is certain, that this is

cc not a genuine way of going to work, and that the

“ conclulions hence derived are at bed: but near ap-

“ proximations.” This accurate and excellent mathe-

matician has here exprefled himfelf much too favour-

ably, of the method of folution on which I have re-

marked. In both the cafes I have fpecified, the ages

are equal ; and yet in. one of them the error is a

good deal above a third of the true value, and in the

• other a fifth : And it is obvious, that in cafes where

three equal lives are taken, the errors will be much
meater,o
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greater. Mr. Simpfon’s obfervations in this paffage,

are true only, when applied to a different method ufed

by himfelf in the 28th and following problems of

his Treatife on the Dodxine of Annuities and Re-
verfions. This method is exadt when the lives are

equal} but it gives refults that are too far from the

truth, when there is any confiderable inequality be-

tween the lives.

It is with reludtance I have made feme of thefe

remarks. M. de Moivre has made very important

improvements in this branch of fcience, and the

higheft refpedt is due to his name and authority.

This, however, only renders thefe remarks more ne-

ceffary *.

* The flri& demonftration of the folution I have given of the

queftions here flated, is as fallows. Tt is plain that the pur-

chafer of A’s right, as flated in the firftqueftion, cannot get into

pofl'effton till the year when A and B (hall be both dead, nor

then, unlefs A happens to die lait. Now, fuppofing the com-
mon complement of life », the probability that A and B fhall

be both dead at the end of the firft year, and A die laft, is

I

n—

x

X I

n

n— 1

n

n—

1

,
n— rl

2n 2n-
*

In

like manner, the probability that they fhall be both dead at the

end of the fecond and third, Sic. years, and A furvive, is \

—

1

&c. The

prefent value, therefore, of the ift, 2d, and 3d, Sic. rents of

, - „ . 1 — I n~- \ n— il“ 1
the reveruonary ettate, is — —

, —

?

2r 2nr znr 2nr~r J
z>

n-

“x +
n— 2I

1 «—

3

2nr" znr 1" '

2«V* * 2

r

3 2«rJ
2nr* ' 2n“r i

r fignifying 1 /. increafed by its intereft for a year
;
and the

efiate being 1 /. per annum. And the fum of thele terms is the

Vol. LX. N n la
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In the pra&ice of aflufances on the furvivorfhip

of one life beyond another, there is frequent occafion

for making fuch affurances, for a term of years only.

The method of determining the value in fuch cafes

I have not feen any where defcribed. Perhaps, there-

fore, a brief account of it here may be of fome
ufe.

By reafoning in the fame manner with Mr. Simpfon,

p. 322, Seledt Exercifes, it will appear, that the value

of any given fum S affured, for n years on a given

life A, provided in that time another given life B

fhould furvive A, is ~x-—-+ Scc.fcon-

tinued to n terms) 4 ^ X ^.4-^4 (
con-

tinued likewife to n terms) r denoting i /. increafed

by its interefl for one year ; and a and b
,
the numbers

in the table of obfervations alive at the ages of A
and B, divided by the quotient arifing from dividing

the fum of the differences in the table from thefe

value required. But 1
,n 2r zr
1 2r 3

,
n— r n— r

«—
' • I

*

petuity ; and f \~

2nr 2u r 2 >i
lr

, &c. is half the per

— 2In—
2 ^

n—

2

2 nr 1
2nr

z
2 »

2
r
x

n—

7

n— 7 n—T) . . ....
;

r—r-, &<*. is halt the value of the joint
2 nr 3 2nr 2 nr*

lives fuhtra&ed from half the fum of the values of the two fino-Ie

lives
;

that is, half the value of the long.-ft of the two lives by

problem IV. of M. de Moivre’s Treatife on Life Annuities.

A fimilar demonftration may be ealily applied to the folution of

the other queftion.

The beft rules for finding, in all cafes, the values of reverfions

depending cn furvivorfhips, are Mr. Simpfon’s, in his Sele£t

Kxercifes, p. 297, &c.

agesO
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ages refpe&ively for n years, by n. Now .pT

-j-r, &c. (continued to n terms) is the value of an

annuity on the given life B for n years. And ~
r

-iri

~yri, &c. (continued to n terms) is the value of an

annuity certain for n years, divided by 2b.

The general rule, therefore, is this.

“ Find (by problem 23. in M. de Moivre’s

“ Treatife on Annuities, fourth edition) the value of
“ an annuity on the life of B for n years. To this

“ value add the quotient arifing from dividing by 2by

“ the value of an annuity certain for n years, taken
<c out of M. de Moivre’s tables in the treatife juft

“ mentioned, or out of table III. in Mr. Simpfon’s
S“ Seledl Exercifes : and the fum multiplied by ~

“ will be the required value.”

Example. Let the rate of intereft be 3 per cent.

or r— 1.03.

The table of obfervations, Mr. Simpfon’s in his

Seledt Exercifes, p. 254.

Let the age of A be feven years. B, 30. 77—14 anc*

S— 1 00 /.

The fum of the decrements in the table for four-

teen years from feven years of age, is 73 ;
which

divided by 14 is 5.2. The number alive at feven is

430 j and this, divided by 5.2, gives 82.6 for the

value of a. In like manner the value of b may be

found to be 41.7. The value of an annuity for 14
years on a life of 30, is 9.5. The value of an an-

nuity certain for 14 years is 11.296, which divided

N n 2 by
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by 2 b or 83.4, gives 0.13 ; and this added to 9.5,

and the fum multiplied by gives n.66, or 1 1 /.

13 s. for the value in prefent payment of 100/.
affined to a perfon 30 years of age, and payable to

him at the death of a child feven years of age, pro-

vided that fhould happen before his own death in 14
years.

It deferves to be particularly remarked, that in

this method likewife may be determined, what lums
ought to be paid on any furvivorfhip, within a given

term of years, of one life beyond another, in con-

fideration of any given fums now advanced. *

The following example of this is a cafe which has

offered itfelf in practice, and which I have had oc-

cafion particularly to conffder.

“ A perfon aged 30, having in expectation an
“ eftate which is to come to him, provided he fur-

“ vives a minor aged feven before he comes of
<£ age, wants in thefe circumftances to raife

“ 1000/. What reverfion, depending on fuch a

“ furvivorffiiip, is a proper equivalent for this fum
now advanced, intereft being reckoned at 3 per cent~

“ and the probabilities of life being fuppofed the fame
“ with thofe in the London table of obfervations r”

Anfwer. It appears from what has been juft de-

termined, that, for 1 1 /. 13J. now advanced, the

proper equivalent in thefe circumftances is 100/. to

be paid, in cafe the fuppofed l'urvivorfhip fhould take

place. By the rule of proportion, therefore, it will

appear, that for 1000/. the proper equivalent is 8 576/.

XXV. De
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XXV. De Athmofphxra EleElrica Joannis

Baptiftae Beccariae, R. S. S. ex Scholls Plis

ad Regiam Londinenfem Societatem>

Libellus.

THEOREMA I.

Corpus B nullatenus- elcBricum
,

quod mtrgitur in at-

mofphera corporis A quoquomodo sleElrici
,
dW

mimicat cum folo , adipifcitur clcElricitatem contra-

eleffricitati corporis A.

Read May 17>TTV STO eledrometrum, bacillus nempe
17 7°- ex cera fignatoria fefquipedem longus,

cujus extremo uni nedantur ftamina duo ex lino Tub-

tHiffima (vulgo Jiandra') ut vix sequent unam vigefi-

mam quintam line® partem 3 longa funto duo h®c
ftamina lineas viginti odo circiter, & fruftulis diften-

dantur ex fubere, aut ex charta quam tenuifiimis.

Prehendo bacilli caput, & ftamina admoveo eaten®,

ut ipfam attingant ; li bacillus ficcitate fua, & tern-

peftate ignem eledricum vere coerceat, ftamina difee-

dent ambo in averfam a catena plagam,. fient ambo
eledrica exceftu.

Imo & (1 catenam non attingant, fi tamenmergan-
tur fatis alte in atmofphasram ipfius, haurient adhuc

ejus eledricitatem..

HaurienS.
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Haurient adhuc citius, & plenius, fi, manente bacilli

ficcitate, humefcant flamina
;
iterum haurient facilius

eleclricitatem urgentem, quam prementem ; dico

autem urgentem
,
qu® novo conflanter ignis elettrici

motu invalefcit, aut inflauratur, ceu cum vitrum per-

git fricari. Contra dico prementem
,
qu®, ubi inva-

luit, non inflauratur fimiliter.

Itaque cum in atmofphaeram eaten® praefertim

prementem eledlrometri flamina immitto, & tango,

arrigunt fe, tenduntque redla ad catenam, five antea

penderent, five forte etiam difeederent a catena ; aut,

li erant jam arredta, aiflenduntur adhuc magis.

Dein, fi flamina fic tadla, femoto digito, relinquam

in atmofphsra, turn digito iterum perfequar, fugi-

unt a digito in partem averfam, nifi quatenus earn

fugam remoratur diredlio in catenam, qui motus com-
ponitur cum vi recedendi a digito.

Si, ubi flamina tetigi intra atmofphaeram eaten®,

catenam prehendo, dum hujus eledlricitas perit,

flamina augent mutuam divergentiam, accedunt jam
ad catenam, quae fit fatis proxima, aut ad digitum;

fed admota machina, qu® fit eledlrica, ab ipfa difee -

dunt
; a qua etiam dilcedunt, etfi a catena femo-

veantur, antea quam eledlricitas eaten® perimatur.

Quare duo ea flamina cum tangerentur intra at-

mofphaeram eaten® eledtric® exceffu, eledlricitatem

nancifcebantur, quam habet machina, fiebant elec-

ttica defedlu.

Sed & dig'tus immifTus in atmofph®ram eaten®,

quamdiu in ipfa merfus manet, debet defedlu eledtri-

cus evadere pariter, ac flamina; turn quod pac efl

ratio, turn quod paria edit effedla. Quemadmodum
cnim ea flaminum eleclricitas facit ipforum divergen-

tiam ;
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tlam ; ita difceffio /laminum a digito parem in hoc

demon/lrat eiedlricitatem.

Si experimentum capiatur intra atmofphsram

machins, obtingit ipfum fimiliter
;
/lamina, Sc digitus

hunt electrica exce/Tu, dempta eledlricitate a machina

ad machinam accedunt, aut ad digitum ; allata ad

catenam ab ipfa recedunt.

Eadem experimenta commodius, Sc expeditius ca-

piuntur in atmofphsris phials ad explofionem elec-

trics; quam dum focius unco fu/lentat, immitto ego

eledlrometrum in atmofphsram faciei exterioris rite

induts (ventrem phials nominabo) tango /lamina

merfa; focius phialam ventre prehendit * /lamina

refugiunt uncum, quem ambit .atmofphsra faciei

interioris ; turn pergo experiri. Tango /lamina,

merfa in atmofphsra unci ; arrigunt ipfa fe ad

uncum ;
focius ventrem phials dimittit, uncum pre-

hendit ; /lamina difcedunt a ventre.

Quare univerfe id conflat ; corpus B, quod intra

atmofphsram corporis A cornmunicat cum folo,.

eledlricitatem adipilci contrariam eledlricitati corporis

A ;
videbimus enim experimenta eadem obvenire in

deferentibus aliis corporibus /imiliter ac in Zlamini-

bus.

THEOREMA II.

Corpus B merfum in atmofphara corporis A excefiu

elcftrici, dum cum Jblo cornmunicat, fit eleclricum defied

u

t

* “ Id Temper ago, ut quoties unco experior, phiala ventre

“ prehsndatur, quoties experior ventre, unco fuftineatur
;

qua:

“ res Franklinianas theorise eft apprime confentanea. Interea

“ cavendum ne phiala eodear tempore unco atire&etur, &
“ ventre.”
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quod ignis ipfius disjiciatur in folum ab atmofphczra

clecirica excejju . Et corpus B merjiim in atmofphccra

corporis A defeBu eleBrici
, dum cum folo communicate

fit eleBricum exceffu, quod ig?iis a folo in ipfum fe ex~

pandat contra ambientem atmofphceram eleBricam

defeBu.

Cylindrum cavum ex lamina ferrea ftamno imbuta
claufum parte ima, fumma apertum, altum pollices

quindecim, latum pollices fex cum dimidio dico

puteum eleBricum
;

quo quoties experior impofitum
fuppono Temper menfulae rotundas praslongo vitreo

fulcro.

Cylindrum ex ligno folido diametro lineas quin-

decim, altitudine pollices novendecim conveftitum

charta inaurata ex laqueari ftaminibus fericis ita fuf-

pendo, ut axe fuo refpondeat axi putei eledrici, 6c

difhet undique a peripheria, 6c fundo ipfius pollices

quatuor, lineas fex ; anima?n putei dico.

Rebus ita paratis,dextera alperiorem virgae metallic®

apicem dirigo in prominentem a puteo animae partem,

lasva ventrem phial® compledens, admoveo uncum
ipfius (eledrica eft ad explofionem) ad latus putei

;

exfiftit fcintilla ab unco ad puteum ; ftellula ab ani-

ma putei emicat in apice virgas ; haufto ab anima igne,

ft quis eft, reliquo, anima eft eledrica defedu ab

atmofph®ra putei eledrici exceftu. Jlla repellit

ftamina eledrometri, qu® tetigerint ventrem phial®,

quaeque attrahuntur a puteo.

Si digito demo exceflum a puteo, pergit anima

efte eledrica defedu; ft demo defedum ab anima,

pergunt ftamina efte defedu eledrica, fed accedunt

jam ad digitum, a quo intra earn atmolphsram

difcebantj ftamina enim, utpote fejunda a folo ope

7 bacilli.
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bacilli, manent eledrica defedu pereunte atmop
phsra

;
quam eledricitatem continuo amittit digitus*

quippe qui cum folo communicat.

Itero expcrimsntum i fed adigo ad puteum ventrem
phials prehenfs unco. Emicat ex virga anims
exhibita penicillus; anima eft eledrica exceftu ab

atmofphsra putei eledrici defedu. Anima repellit

ftamina eledrometri eledrica ab unco phials, qus
puteus attrahit, See.

Quibus experimentis & primum confirmatur the-

orema, Sc demonftratur hoc alterum.

THEOREMA III.

Corpus B merfum in atmofphcera elt Ulrica corporis A,

quamepuam intra earn non tangatur ; tamen aaipifeitur

ehftricitatemaliquam contrariam eleBricitati corporis

B
; fed lentiuSy prout ef occuratius fejunBum a

folo.

Sufpendo eledrometrum, ut bacillus infiftat axi

putei furfum produdi. Sc ftamina quam proxime

immineant ori ipfius; turn unco phials fcientillamim-

mitto in latus putei ; ftamina continuo incipiunt, &
pergunt divergere alterum ab altero, Sc difeedere

ambo a digito eminus admoto.

Porro vidimus in ea atmofphsra eledrica

exceftu digitum continuo evadere eledricum defedu;

itaque & ipfa, qus difeedunt a digito, ftamina,,

defedu eledrica fieri eft necefle.

Re enim vera ftamina eadem,quamdiu merfa manent

in eadem atmofphsra, difeedunt a ventre phials

eledrics defedu.

O oVol, LX. Qua
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Qua vero ratione fiant defedtu ele<5trica, dum
eoercente fejunguntur bacillo, id hie pervidendum

;

atque primo animadverto : raro admodum perfedte

coercere ele&ricum ignem ipfa ea corpora, qaaj ipii

huic muneri aptiffima perhibentur. Quod norunt

omnes, qui in hoc experimentorum genere verfantur

latis familiariter.

Addo deinde: ne turn quidem cum optime coer-

cent, omnem omnino intercludere ignis elecftrici

motionem. Funiculi ferici, quibus fufpendo catenam,

columellae vitreae, quibus fulcio machinam, nudi fpe-

culorum Franklinianorum margines, turn etiam, cum
optime coercent, aliquam tamen contrahunt ele&rici-

tatem. Scilicet ea fola eledlricitatis pars, quas a

medio deferente vi fua effundit fein limites coercentis*
' to

atque in eos progrediens ad intervallum ipfi fuse vi

proportionate, ordinatim decrefcit, ea, inquam, fola

vim coercendi perheit,

Quare dicendum : ftamina, quamquam bacillo

fejun&a, pofle tamen ignem dimittere aliquem fuum
vi atmofphasrae exceffu eledlticas pulfum in partes

aeris remotioris, aut in partes bacilli ipfius, ad quas aut

atmofphaera omnino non pertingit, aut pertingit

minus denfa, atque ea ratione ele&ricitatem aliquam

tenuem invalefcere in ftaminibus.

Tenuem, inquam, nam ftamina, quum primo

moventur ab admoto digito, recedunt j fed, ubi

digitus accedit paullo propius, ipfum appetunt. Qui
eft genius eorum corporum, quas eledlricitatem ha-

bent quidem homologam, fed alterum habet mini-

mam, alterum fatis magnam.
Re enim vera ftamina ea ele&ricitate, quam con-

trahunt fola immerfione, divergunt minus, quam ea,

quas
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quae invalefcit, dum tanguntur, illaque durat longc

minus hac. Si manu puteum tango, 5c digito, con-

tinuo adfum ftaminibus, affluunt ipfa adhuc ad digi-

tum ; fi digitum admoveo ftaminibus paullo tardius,

haec jam hasrent in nativa diredtione eledlricitate ea

tenui prorfus deftituta, quam fervant validam extra

iplam eledlricam atmofphaeram, cum ab attredlatione

contraxerunt.

THEOREMA IV.

dtmofphcera eleffrica poteft eletfricitatem homologam

dibiliorem demere a corpore tnerfo ; & indere con-

trariam.

Experimentum capio alternatim unco, 5c ventre

phialae tangendo latus putei. Quod experimentum
quoniam plurimas habere poteft, 6c pro atmofphsras

varietate, 6c pro tentamine vario, differentias, ipfum

primo tribuo in partes fuas, notaturus deinde diverfos

partis cujufque modos.

Itaque I. Dum unco tango latus putei, ftamina

imminentis eledlrometri divergunt. II. Cum dein

puteum tango ventre phials, ftamina conveniunt.

III. Mox iterum divergunt. IV. Si iterum tango

unco, ftamina fimiliter conveniunt, iterum mutuo
difcefliira..

Atque de prima quidem experiment
-

!
parte didlum

eft fatis in theoremate proximo
;
quomodo difcedant

ambo ftamina alterum ab altero, atque ambo a digito,

6c a phiala
;
quo limite concludantur eae difcefiiones j

qua efficiantur caufa. Atque eadem, quae de his

phaenomenis explicuimus, quae obtinent, cum ftamina

primo divergunt, de ftmilibus funt inteliigenda, quae

O o 2. inno-*
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innovantur, cum iterum divergunt, poftea quam jam
femel, aut iterum convenerunt.

Quare id unum hie eft reliquum, ut de modis

dicam, queis ftamina conveniunt, cum mutantur im-

miftaj antea in puteum eledricitates. Qua in re varis

omnino pro variis adjundis oboriuntur differentiae.

Nam, ft ftamina validiorem hauferint defedus

eledricitates, dum primo in athmofphasra merge-

bantur unco excita, cum poftmodum eledricitas de-

fedus ventre phialae repente immittitur in puteum,

turn ftamina defedum fervantia fuum, ceu corpora

ftmiliter eledrica, refpuuntur a puteo, furfum effe-

runtur in adverfatn ab ore ipfius plagam, eredaque

fufpenduntur, & fufpenduntur tanto diutius, quanto

magis cohibens eft bacillus.

Quandoque (id autem praefertim fit, cum ftamina

ad aliauam in os putei merguntur altitudinem) ftamen

alterum arrigit fe, furfum manente altero depreffo,

quaft accommodent fe igni eledrico aptiftime tranfve-

hendo, qui denfior eft in locis puteo propioribus,

rarior in remotioribus.

Quum ftamina aut ambo, aut eorum alterum, quod
unum furfum rejedum fit, defeenderunt deorfum,

pergunt divergere, nec conveniunt, nift lente admo-
dum, & ventre phialae urgendo femper latus putei,

quo manens validior defedus putei defedum denique

perimat ftaminum debiliorem.

Atque cum itafe habetexperimentum, turn ftamina

five fint adhuc ereda, five jam defeenderint, femper,

antea quam conveniant, accedunt ad digitumj nam
manent eledrica defedu, interea dum digitus in at-

mofphaera eledrica defedu eft exceftu eledricus.

Pro
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Pro adjundis contrariis, contraria funt efFeda;

videlicet, fi ftaminibus debilem atmofphasra unco

excita intulerit eledricitatem defedus, neque illatam

bacillus fatis apte coerceat, turn, admoto ventre

phialre, ftamina continuo conveniunt, atque iterum

divergunt. Imo plerumque, prsefertim in ore putei,

ne conveniunt quidem, fed vix aliquantulum, 6c ad

momentum temporis minuto divergentiae angulo,

ipfum iterum augent; fcilicet momento temporis

perit atmofpbsera exceflus, 6c invalefcit atmofphsera

defedus, qure debilem defedus eledricitatem perimit

in ftaminibus fatis alacriter, immittitque continuo ali-

quam exceflus eledricitatem.

Sed 6c his adjundis commode fatis experior theo-

rematis veritatem : nam turn filum ex lino nedo
lateri putei longum fefquipollicem, atque huic admo-
vendo phialae ventrem, id aflequor, ut lente fatis, ac

pedetentim pereat eledricitas exceflus in puteo, 6c

defedus in ftaminibus, mox lente eledricitas defedus

in puteo, 6c exceflus in ftaminibus invalefcat. Quo-
rum primum dum fit, pergunt fila difcedere a digito,

fed ufque, 6c ufque minus. Dum enim minuitur

ufque, 6c ufque magis eledricitas exceflus in puteo,

minuitur eledricitas defedus in digito, 6c in ftamini-

bus, pro quo decremento difceflionem flaminum a

digito decrefcere oportet.

Imo id plerumque accidit, ut, antea quam ftamina

prorfus conveniant, convolent ad digitum
;

etenim

eledricitatem atmofphasrae putei, necefle eft perire

omnem, anteaquam omnem, quam ex ea hauferant

ftamina defedus eledricitatem, prorfus amiferint.

Poftea quam ftamina convenere ad nativam graviutn

diredionem, turn ex invalefcente eledricitate defedus

in

i
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in puteo oboritur exceffus in ftaminibus j ipfa iterum

divergunt, quemadmodum principio divergebant ab

eledricitate defedus fua, quae exfiftebat ex exceflii in

puteum immiffo.

Quod ft iterum unco, mox iterum ventre phialao

alternatim urgeatur puteus, alternatim ftamina acce-

dunt, difcedunt, atque ita ofcillantur, quemadmodum
explicui, prout immilTse antea eledricitates pereunt,

invalefcuntque contrariae.

THEOREM A V .

I. Corporafatis alte merfa intra cavitatem fatis arblam

corporis defercutis, quamdiu ab omni exteriore corpore

funt accurate fejunbla,
elebiricitatem nullam contra -

hunt ab elebtricitate
,

qua immittitur in corpus

deferens cavum, nee qua tangunt faciein cavitatis
,

nec qua intra ipfum fufpenduntur difjita ab ipfus

facie. II. Qua fufpenduntur intra cavitatem difi-

ta ab ipjius jacie
,
quarn primum communicant cum

corpore exteriore
, adipifeuntur elebiricitatem contra-

riam elebiricitati immifa in corpus cavum, & pro-

portionalem capacitali corporis exterioris
,

quo cum
communicant: III. Atque turn folum aqualis pars

eleblricitatis immifa in corpus cavum , expticat fe
in faciem interiorem cavitatis

,
& in corpora

,
qua

ipfa?n tangunt
, ecu in partes ejus faciei.

Cavitas putei noftri fatis arda eft pro hoc infti-

tuto, prasfertim ft phiala fit valide eledrica, quo
validam in ipfo excitet eledricitatem ; atque corpora

in ejus cavo fatis alte merfa erunt, ft deprimantur infra

dimidiam akitudinem ipfius.

Primo
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Primo itaque imo lateri cavitatis nedo tenuiftimum

ftamen, ut juxta ipfum pendeat ; chartulam hoc

habet annexam, quo cerni poftit.

Turn eledrometrum demitto, cavens antea, ut

ftccifiimum lit; atque ideo tempeftate experior

ficcifiima, prstereaque bacillum eledrometri igni

admoveo.

Rebus ita comparatis, puteo ipfi etiam accuratiffime

feparato fcintillam immitto unco; mox aliam ventre

phials elicio vaiidiorem, aliam unco immitto, ventre

elicio aliam ; atque ita deinceps.

Quae dum hunt, introfpicio diligenter ; neque

interea nutant quidquam aut ftamina eledrometri,

aut ftamen aliud puteo nexum. Imo hsc lateri putei

admota ipfum non appetunt. Videlicet nulla in

ftaminibus eledrometri, nulla in ftamine putei, nulla

in ima ipfius facie interiore cernitur eledricitas.

Itero experimentum eledricitates in puteum im-

mittens lente, & pedetentim ; uncum nempe, mox
ventrem phials admovendo perbrevi lineo flamini,

quod exterius eft puteo nexum ; ftmiliterque tran-

quilla manent omnia: nulla in ftaminibus eledro-

metri motio, nulla in ftamine putei, nulla ftaminum
eledrometri ad puteum propenfio. Porro, quando
ftamina eledrometri fuftinebantur in ore putei, quod
aliquam ibi contraherent eledricitatem a putei elec-

tricitate, divergebant, & a mutata in contrarium

eledricitate putei, conveniebant, atque iterum di-

vergebant.

Itaque, quoniam nunc fufpenfa ftamina in ima putei

cavitate nullatenus commoventur, nec ab immifta, nec

a dempta eledricitate, neque a mutata in contra-

rium >

5
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rium ;
liquet eledlricitatem ipfa contrahere omnino

nullam.

Re enim vcra pofi immifiam, 6c mutatam utlibet

putei eledtricitatem, demo omnem ; fiamina continuo

extraho, digitum nullatenus appetunt meum, nift

forte eledtricitatcm inde contr-axerint aliquam, quod
bacillus, aut aer non efient ficciffimi

j
quod cum fit

fiamina ele&ricitatem refpondentem oftendunt, fed

contrariam putei eledlricitati.

Adde, demerfa elefirometri fiamina nedum elec-

tricitatem acquirere ullam ab eledlricitate putei j fed

ne mutare quidem uliatenus, fi quam babebant

antea. Unco, aut ventre phialse tango fiamina elec-

trometri ; turn divergentia fufpendo in ima, & media

putei cavitate, puteum exterius tango ventre, turn

unco, iterum ventre, iterum unco, &c. fiamina elec-

trometri non nutant, tenent divergentiam fuam.

Demo a puteo inditam, fi qua efi refidua, eleclrici-

tatem ;
fiamina extrafta pergunt divergere fimiliter.

Si principio tafia funt unco, uncum fi ventre phials,

ventrem pergunt refugere.

Scilicet elefiricitas ftaminibus elefirometri principio

illata, nullatenus mutatur ab illata, ne contraria qui-

dem, in puteum elefiricitate*.

* “ Quae quum primo fum expertus excurrebat mihi animus
“ ad propofitionem Princ. Newt. num. feptuagefimam : fi.

“ ad fphaericae fuperficiei pundta lingula tendant vires aequales

“ centripetrae decrefcentes in duplicata ratione diftantiarum a

“ pundtis, dico, quod corpufculum intra fuperficiem conftitutum

“ his viribus nullam in partem attrahitur
;

porro in infiniti cy-

* lindri cavitate, quemadmodum in fphaera cava fimiles funt quae

“ ad verticem opponuntur evanefcentes pyramides; fimiles etiam
et in cylindro finito, qua; pertingvtnt ad oppofita cylindri latera.

“ Quo ex principio demonftratio conficitur pro fphsracava. Sed

“ de his alias.”

Sed
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Sed ne in intcriorem quidem, & imam putei faciem

patet, qua in ipfum immittitur, electricitas : ciiin-

drum cavum, claufum undique, rotundata .bafium

perimetro altuni poilices duos, tres latum, fufpenfum

ftaminibus fericis tribus (fitulam dico), dimitto in pu-

teum (in quem aut unco, aut ventre phialas, aut antea

immifi, aut immitto poflmodum eledricitatem), ut

tang.it fundum ipfius, aut non tangat ; turn reda

extraho juxta axem ipfius; exploro digito, manu
inverfa, aut etiam gena; fcintilla nulla; admoveo
alias eledrometri fila ; vix commoventur, & plerum-

que omnino non commoventur. Interea tgmen, fi

fitulam hanc ineptiflimam eledricitati haurendas ex

interiore putei capacitate puteo admoveo exterius, fit

eledrica prime, fcecundo, tertio, ut femota fcintillam

aut acceptam a puteo reftituat omnino fenfilem, aut

immiffam in puteum recipiat*.

Sed faciamus jam aptam eledricitati hauriends

ineptam hadenus fitulam ; demitto ipfam rite ftami-

nibus fericis fufpenfam in iraura puteum, fed ne

puteum ipfa tangat. Tango ego ipfam virga metallica

in os putei (eledricitate hie imbutus fupponitur) im-
miffa; fcintillam virgam inter, & fitulam emicantem
cerno, audio; rem elata fitula digitum pungit mini.

Experimentum itero ; fitulas tads intra imum pu-

teum mox elatae admoveo ftardina eledrometri elec-

trici ab unco phialao ;
fi puteus eledricus erat ab unco,

ftamina eledrometri fitulam appetunt, quo refugiant,

* “ Horum, quae profero experimentoium, hoc unum raeum
“non eft; fed narratur a D. de Saufture in thefibus, quas
<c Genevas edidit, anno 1767, de re eleftrica. Qui libi narra-
cc turn teftatur a civibus Genevenfibus, ipfifque narratum Londini
“ a Franklinio.”

Vol. LX. P p eledrica
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eledtrica hsc fint oportet a ventre phials; et viciflim,

fi puteus erat eledtricus a ventre, (lamina eledtrometri,

ut refugiant fitulam, ab unco debent efie eledtrica.

Quare fitula fufpenfa in ima cavitate putei turn fit

eledtrica, cum communicat cum corpore exteriore;

fed eledtricitatem turn adipifcitur contrariam eledtrici-

tati immiflae in puteum.

Atque hoc in experimento fitula eledtricitatem

contrahebat vividam, quod communicaret cum folo;

e folo enim metallica virga ipfam ego attingebam.

Repeto experimentum : attingensego ipfam fcamno
infiftens cohibenti ; fit eledtrica, fed multo minus.

Repeto ; fed virgam longam pollices odlodecim

bacillo teneo ex cera fignatoria adfixo fummo capici

ipfius ; fcintillam non cerno, non audio. Stamina

eledtrometri prsdita eledlricitate contraria elediricitati

putei refugiunt quidem a fitula; fed refugiunt parutn

admodum pro modica fitulae eledlricitate, quae nempe
modicae refpondet virgae metallic^ capacitati.

Ea ofienduntur omnia (laminibus eledtrometri

demerfis, quae cum virga metallica attingo, continuo

divergunt, & intra cavitatem putei refugiunt deinde a

virga, quae nempe parte fua ima quemadmodum
fhmina eledtrometri, eledtricitatem contrahit contra-

riam elediricitati putei.

Si (lamina eledtrometri demittantur in puteum
eledtrica, adeoque divergentia, turn puteo indatur elec-

tricitas; fi haec fit homologa elediricitati (taminum,
ipfa immiflfam virgam appetunt, conveniunt ; iterum

tadta virgam refugiunt. Sin eledlricitas putei fit con-

traria elediricitati (laminum, (lamina etiam principio-

immiflam virgam refugiunt ; fed ubi ipfa aflequor,.

divergunt adhuc magis, 6c virgam refugiunt longius.

Sed



[ 2 9 I 3

Sed id nunc oftendendum, dum contraria elec-

tricitas communione cum corpore exteriore excitatur

in corpore fufpenfo intra imam cavitatem putei,

interea proferre fe e perimetro interiore & imo putei,

& in corpora, quae ipfum tangant, portionem eledtri-

citatis in puteum immiflk.

Virgam metallicam bacillo tenens ex cera fignatoria

admoveo ftamini, quod pendet juxta imum putei

latus ; hoc illam appetit; appetit alacrius, fi virgam

ipfam manu tango, quod eledtricitas contraria invalef-

cat vividior in parte virgae demerfa, & vividior pariter

propria putei eledtricitas prodeat in nexum ftamen.

Sed in hoc experimento aliqua manet furpicio, ne

flamen eledtricitate moveatur fola, quae gignitur con-

traria in merfa virgae parte; agedum experimento

rem conficiamus. Situlae hadtenus adhibitae ftamini-

bus fericis tribus fubnedto fitulam aliam aequalem, 6c

fimilem ut inferior haec diftet ab ea fefquipollicetn

circiter. Turn demitta ambas in imum puteum, ut

inferior fundum attingat, fuperior fuam teneat ab in-

feriore fefquipollicis diftantiam. Immitto, demo,
inverto eledtricitates in puteum immiflas, turn fitulas

extraho juxta axem putei, quin coinmunicarint cum
ullo corpore exteriore ;

tentatae quomodolibet, nullam

prae fe ferunt fatis fenfilem eledtricitatem.

Repeto experimentum ; fed ubi fitula inferior jam
fundum tangit, immiffa metallica virga tango fuperio-

rem
;

profilit fcintilla ; dempta virga, elevo iterum

fitulas ; extradtae funt ambae eledlricae ; fed inferior

eledtricitatem habet homologam eledlricitati in

puteum immiffae, 6c debilem admodum ; fuperior

contrariam, atque validam.

P p Z Nempe
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Nempe e facie interiore, 6c ima putei prodit elec-

tricitatis proprias pars aequalis eledricitati contraries,

quas ob immiffam virgam excitari poteft in fitula fu-

periore ; fed hsc in fitula fuperiore contraria elec-

tricitas eft valida admodum, quia fola refpondet, 6c

asquatur eledricitati toti, quae prodit e tota interiore

putei facie ; eledricitas ilia in fitula inferiore eft longe

debilior, quia fitulas inferiori contingit fola portio

eledricitatis propriae putei, quae proferebat fe ex tota

interiore, 6c ima putei facie, cujus faciei moaicam par-

tem conftituebat iitula inferior*.

Portionem autem eledricitatis proprite putei re-

fpondentem toti contrariae eledricitati, cui virga tne-

tallica facimus aditum, ut ineat in fitulam fuperiorem,

portionem, inquam, illam explicate fe ex tota interiore

ima putei cavitate, vel inde liquet, quod, quo tempo-

re attingitur fitula fuperior, eodem ftamen nexum
interiori, 6c imo putei lateri difeedit a latere ipfo.

COROLLA PvIUM I.

i

Porro pro re hac non alia inter faciem interiorem,

6c exteriorem putei intercedit differentia, nifi qued

fpatium ilia comprehenfum concludatur undique ab

atmofphasra eledrica ambiente puteum exterius, 6c

* “ Atque hasc contrariarium in vicinis fitulis eleflricitatum

“ differentia facir, ut eautione opus fit aliqua pro iis explo-
“ rand is ; fuperior enim longe attrahit ftamina eleftrometri,

“ queis immiffa fit eledtricicas homologa immiffa in puteum;
“ quae ut inferior fitula repellat, admovenda funt imre ipfius

“ bafi ; fi vis, ut fitula inferior repellat undique ftamina homo-
“ logae eleftricitatis, demenda eft primum eledricitas a fitula

“ fuperiore.”

fuperius j

3
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fuperius; contra in fpatium ambiens faciem putei

exteriorem patet quidem undique eledrica atmof-

phtera, fed qua? finitur in aerem nullatenus eledri-

•cum. Itaque bine repetenda eft caufa, quamobrem
corpora merfa in interiore, ’ & ima putei cavitate

nullam imbuant eledricitatem, quam imbuunt cor-

pora merfa in facie exteriore aut in ore putei. Re
enimvera puteum confeci excharta inaurata defcripto

aequalem, & fimilem, fed qui ftaminibus fericis ex-

plicatur. Quod cum fit, eledricitas hifcit squalis ex

utraque ipfius facie, & tcqualiter contrariam eledri-

citatem affedant corpora, quae in atmofphaera mer-
guntur faciei utriufque.

COROLL A RIUM II.

Scilicet ignis redundans patere poteft in atmof-
pharram eledricam circa exteriorem putei faciem,

poteft ingeri in faciem aeris attigui, quod vibrare

pofiit nativum ignem ex confequentibus aeris ftratis

in ftrata ufque, & ufque confequentia, aut etiam in

folum, aut in merfa quaevis corpora deferentia. Con-
tra ejufdem ignis redundantis pars nulla patere poteft

in aerem attiguum interiori putei cavitati, quod is

aer urgeatur undique tequaliter abs igne redundante

exterius fuperius conftituente eledricam atmofpha?-

ram. Unde, quando ignis nativus disjici nullo modo
poteft ex eo aere interiore, ne ullus quidem redun-

dans ignis poteft addi ftrato aeris attiguo interiori

faciei.

COROL-
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COROLLARIUM III.

Ratio elettricitatis, qu$ defe&us dicitar, videtur

eadem : abs aere attiguo faciei exteriori putei ignis

aliquis nativus fubduci potefb, quod in ftrata conle-

quentia confluere poflit ignis nativus (quoad aeris ad

ignem ele&ricum habitudo patitur) a ftratis ufque, 8c

ufque remotioribus, aut etiam a folo, aut a corporibus

deferentibus. Contra a facie aeris attigui faciei in-

teriori putei ignis nativi fubduci nulla pars poteft,

quod is aer ab atmofphaera fuperius, 8c undique

exterius puteum ambiente follicitetur aaqualiter, ut

ignem nativum deponat fuum. Unde, quando ignis

redundans affluere nullo modo poteft ad aeris partes

remotiores, ne ulla quidein nativi pars demi poteft ex

aere attiguo.

COROLLARIUM IV.

Cui explication! ne quid fubfit minus certum, earn

non aliter intelligendam volo, quam quod experientia

poftulat
:
qua conftat. I. Ignem redundantem ex-

plicantem l'e circa faciem exteriorem corporum, id

eniti, 8c plane efficere, ut ignem nativum disjiciat a

corporibus merfis in ftratis confequentibus. II. Ignem
nativum demptum abs aere attiguo faciei exteriori

corporum id prasftare, ut ignis redundans confluat in

corpora merfa in ftratis confequentibus. III. Ignem
redundantem explicare fe nullum in aerem attiguum

interiori, 8c imae putei faciei, nil! quatenus per com-
munionem cum corporibus exterioribus tantumdem

ignis poffit disjicere a corporibus merfis in eo interiore

aere.
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aere. IV. Ignem nativum demi nullum abs ae’re

attiguo interiori, & imae putei faciei, nifi quatenus

tantumdem ignis redurtdantis poflit confluere in cor-

pora merfa in eo interiore, fed remotiore aere.

COROLLARIUM V.

Jamvero nonne pori corporum funt veluti totidem

minimulae evanefcentes noilri putei cavitates, quae

aptae fint quidem igni eledtrico tranfvehendo, cum
patet ipfi via ad alia corpora (aut potius ad aerem

corpora alia ambientem), ceu cum ex ima tavitate

putei fcintilla profilit ad virgam, aut ad digitum

immiffum j fed nullum in fe admittant ignem redun-

dantem, nullam deponant nativi ignis partem, & ex-

ceffum totum, aut defe&um contineant in facie ex-

teriore corporis ?

COROLLARIUM VI.

In hac hypothefi intelligitur, quomodo corporum
eledfricitas fuperficiebus corporum, non maflis re-

l'pondeat: quam Franklinii opinionem anno 1753,
confirmabam; ipfaque htec res hypothefimillam plane

videtur expoftulare.

COROLLARIUM VII.

Prasterea, fi pori corporum ullam imbuerent elec-

tricitatem, cum litulam demitto in fundum putei,

turn maxime imbuerent aliquam j feu eledlricitas

effufa in poris putei, & ilia etiam, quae atmofphaEram

exteriorem conftituit, eftunderit fe ad aequalitatem
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in poros ntulae j eaque in fitula extradla pateret

;

quam tamen a puteo iatis alto ar&oque, fitula -accurate

i'eparata {infolata), haurit nullum.

COROLLARIUM VIII.

Adde : corpus deferens parte una fua eledlricita-

tem habere pofie aliquam, dum alia habeat nullam,.

aut etiam contrariam. Ceu evenit cume folo manum
ego unam immitto in atmofphsram catenae, atque

aliam in atmofphaeram machine ingero. Similiter

cum e ficamno eledlrico manum unam immitto in

fundum putei, ilia, 5c brachio, qua parte mergitur in

atmofphsera putei, fum eledtricus defedlu, parte

reliqua corporis fum eledlricus excefiu ; fci licet in

aerem puteum interius ambientem expandere fe poteft

excefifus puteo immiflus, quia ex acre remotiore ma-
num ambiente disjicere poteft tantumdem ignis in

aerem ambientem corpus reliquum extra puteum
conftitutum

;
atque has contraritc eledlricitates, quem-

admodum experiendo pervidi, funt inverfe (quod

res plane poftulat) uti partes, ad quas pertinent.

Nempe eledlricitas defedtus in manu tanto vividior eft

electricitate excefius in corpore reliquo, quanto latius

patere debet circa corpus reliquum ignis, qui inhujus

ambitum disjicitur abs ambitu manus. Similiter cum
fitulam demiflam ad imam putei cavitatem attingo

virga metallica, fitula extradla modicum habet de-

fedtum (puteus hie ponitur femper eiedtricus excefiu)

virga, quam teneo bacillo cohibente, modicum habet

excefium.

COROL
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COROLLARIUM IX.

Eamdem hypothefim poftularevidentur experimenta

Cantoni adjefta experimentis Franklinii. Eamdem,
pulcherrimum Franklinii experimentum de atmof-

phaera explicante fe circa catenam, quas evolvitur e

lypho vitreo. Eamdem, experimenta ilia mea, quae

fcribebam in feptima ad Beccarium epiftola de elec-

tricitate, quam appellabam aeream, quod ipfam

efFunderem late in aerem, vaporofum, cujufmodi aer

eft, qui in claulis conclaviis halitus imbuit a camino,

a fornacula, aut eos etiam, qui expirant plurimi a

corpore humano. Porro aflequor quamfacillime elec-

tricitatem hanc aeream fumum excitando ex thure in

medio conclavio. Turn urgendo eledtricitatem ca-

tenae, obfervo ; I. ftamina ele&xometri, quandin

bacillo ficciffimo fejundta manent a corpore omni, vix

divergere; II. accedere ad digitum admotum defedtu

eledlricum
; III. Attredlata, divergere mutuo, &

difcedere 5c a digito, 5c a ventre phialas.

COROLLARIUM X.

In hac hypothefi facere eledlricum exceflu corpus

deferens idem erit ac immittere ignem ele6tricum

nativo copioliorem in aerem attiguum, fed ut is vibret

ignem nativum ex ftratis confequentibus. Facere

eledtricum defecftu idem erit ac demere ignem na-

tivum ex aereattiguo; fed ut ignis redundans con-

fluat in ftrata confequentia.

Vol. LX, Q^q COROL-



[ 29 8 ]

COROLLARIUM XI.

Itaque ipfa aerea elecftricitatis affedtio pertinct

jam ad affedtionem, quam in vitro invenit Frankli-

nius, quamque in talco, in fulphure, in pice, in colo-

fonio, in refinis, in corporibus nempe omnibus fatis

apte cohibentibus demonflravi conftare eamdem.
Scilicet, quermdmodum corpora cohibentia alia, ita

& aer corpus fluidum ipfe quidem, fed & cohibens,

quoad fua patitur fluxilitas, dum admittit ignem
redundantem in facie fua attigua corpori, quod dicitur

exceflu eledtricum, nativum vibrat e ftratis confe-

quentibus ; & dum exuit. nativum ex facie fua attigua

corpori defedtu eledtrico, redundantem allicit ad ftrata

confequentia
;
imo (quod analogiam confirmat) aer

non admittit redundantem, nifi nativum vibret ex-

pofito ordine, nec exuit nativum, nifi alliciat redun-

dantem.

COROLL ARIUM XII.

Hinc fcintilla omnis genus efle videtur imperfedtae

explofionis ;
cum digito fcintillam cieo ex catena,

ignis redundans ex facie aeris attigui catenae init in

digitum j
intereaque ignis nativus, qui vibrabatur ab

eo igne redundante in ftrata confequentia, refluit in

fua loca per minimula, ad qus vibrabatur intervalla j

cum fcintillam digito immitto in machinam, ignis

nativus affluit ad attiguum aerem, atque ignis, qui

affluxerat per minitnula intervalla in ftrata confe-

quentia refluit ad loca lua.

7

COROL-
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COROLLARIUM XIII.

Certe, cum digitum mergo in atmofphaera catenae,

jam ignis abs aere digitum ambiente vibratur in digi-

tum, antea quam ignis redundans in aere attiguo

catenae appellat ad digitum. Cum mergo in atmof-

phaera machinae, ignis nativus digiti effundit fe in

aerem digito ipfi proximum, anteaquam pertingat ad

machinam
j

quae etiam res impedit, ne diredtio

fcintillae cerni pofiit.

COROLLARIUM XIV.

Univerfe vi eledlricitatis B non accedit ad A, nifi

quatenus A & B aut habent eledlricitates contra-

rias, aut alterum alteri immittit contrariam fuae.

Sic bradteolae impofitae ficciffimis ex vitro ex retina

ftratis non advolant ad catenam, quam appetunt

quamprimum digitus fupponitur iis ftratis contra

bradteolarum loca. Turn enim bradteolae deponunt

nativum ignem in attiguam vitri faciem, quando op-

pofita poteft immittere fuum in digitum quod ex-

periendo cognovi : nam bradteola vix difcedebat a

vitro, diftracta ftamine ferico, ne catenam affequere-

tur, inveniebatur defedtu eledtrica.

COROLLARIUM XV.

Id ipfum vidi in taeniis. Taenia ferica B nullate-

nus eledtrica, fed ficciflima ab igne pendet juxta na-

tivam diredtionem prope taeniam fociam vehementer

eledtricam j neque haec illam appetit ullatenus ; fed

Q^q 2 cum
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cum B poted dimittere ignem fuum (fi A fit excedu
eledtrica) in proximum deferens corpus, turn demum
accedit ad A, ipfique adhaeret. Qua in coitione re-

dundans in taenia A ignis fundit fe in taeniam B pro
contraria hujus eledlricitate

j fcilicet contrariae taeni-

arum eledtricitates pereunt quatenus aequales $ fed

permanet ad tempus aliquod difpodtio fridtione, aut

aliter immiffa, qua, dum taeniae disjunguntur, A & B
vindicantdbi mutuoilla excedum, haecdefedtum fuum
pridinum. Quam difpofitionem nominabam elec-

tricitatem vindicem in epidola ad Franklinium eo

nomine infignitam.

P. S. A data ilia ad Franklinium epidola pervidi

podmodum eleclricitatem vindicem in vitris incipere

etiam ante explodonem. Edo exemplum : duo vitra

jundtim eledtrica, cum principio disjunguntur, antea-

quam tangantur ullatenus, amittunt partes aliquas

eledtricitatum, quas habent in faciebus, quae disjun-

guntur, feu quae mutuo denudantur. Quare vitrum

quodque in facie utraque eledtricitatem demondrat

congruentem externae faciei fuse. Atque ita femel,

bis & ter accidit ; fed eledtricitatis partes, quas a-

mittunt vicibus confequentibus, funt ufque, & ufque

minores. Plerumque, cum quarta, aut etiam tertia

disjunguntur vice, eledtricitates ex disjundtione jam
demondrant nullas in faciebus oppodtis j feddeinceps

incipiunt odendere jam aliquas, & contrarias iis, quas

principio demondrabant, quamvis retineant adhuc

vim explodendi, nec dnt attredlata fimul in oppodtis

faciebus. Scilicet vitrum quodque incipit jam elec-

tricitatem odendere congruentem interns fuae faciei,

quae disjundtione denudatur. Atque ita pergunt vitra
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port explofionem quam diutiffime vindicare fibi elec-

tricitates eafdem ex disjundtione, conjundbione &
attredtatione amiflas.

Ad earum vero eledlricitatum mutationem quod
attinet, quse fit ex inverfione vitrorum, res mihi certo

conftat, quoties invertuntur vitra ambo fimul j fed,

cum invertitur folum vitrum tenuius, inverfio elec-

tricitatum quandoque non obtinuit
;
quod qui fiat

perfequar brevi, fufam, quam vindex elettricitaso

poftulat, proferendo tra&ationem.

Taurini, 26 Februarii, 1769.-

XXVI. Four
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XXVI. Four Letters from Mr. T. S.

Kuckhan, to the Prefident and Me?nbers of

dead Birds.

Sir and Gentlemen,

Read May 24, "CONSIDERING the number of ver-

tuofi, who apply themfelves to the

collecting natural curiofities of the infeCt, bird, and

beaft kinds, it is furprizing that fo few have endea-

voured to difcover effectual means of preferving their

curiofities, when collected ; one would imagine that

thofe Gentlemen, in particular, who write on natural

hiftory, would be exceedingly defirous of fuch effectual

methods, which, if once difcovered and communi-
cated to the public, would be the means of their re-

ceiving many rare fubjedts, and evert non-defcripts

from different p'rts of Afia, Africa, and America,

which would afford infinite pleafure to naturalifts,

and greatly encourage the ftudy of natural hiftory.

But inftead of this, it is too common to fee people, for

want of knowing better methods, perfevering in thofe

which their own experience, and that of their ac-

quaintance, daily convinces them are ineffectual

:

although they have the mortification of feeing their

colleftions, which have been made with great trouble

the Prefervation

and
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and expence, continually dropping into decay. I think

I have tryed moft, if not -all, the methods that have

been publifhed or praCtifed for many years pad, with

all the care and attention I could, and it was not till

after the lofs of much time and many fine fubjeCts,

birds in particular, that I fet myfelf to find out fuch

methods, drugs, and liquors, as would effectually

penetrate and perfectly cure all the parts, fo as to

keep them plump and full.

Before I proceed to defcribe my method of pre-

fervation, I (hall beg leave to fet down the objections

I have to the prefent ways and the materials made ufe

of in them : and firft, with regard to that in which
raw allum, common fait, and black pepper, are appli-

ed, I never could find thofe materials fufficient for

a perfeCt prefer vation. They never fail to become
humid in moift air and long continued wet wea-
ther; fufFer the flefh to rot, and even corrode the

wires made ufe of to confine the birds in their natural

attitudes, till the whole drops to pieces on the leafl

touch or motion. Salt naturally degenerates to a

pickle j if the bird has been killed by fhot, it will oufe

through the fhot holes. If it has been killed by hand,

an incifion muft be made, in order to extraCl the

intrails and put in the materials that are to effeCt the

prefervation. Now it is impoffible to clofe that incifion

fo tight, as to confine the pickle from creeping out,

and whenever it does get out, it will infallibly fpoil

the plumage ; or if, to prevent that, we hang up the

birds by the feet, then the pickle will defcend to the

neck and head, before the upper parts in that fitu-

ation are fufficiently cured; the certain confequence

of which (in fummer here,, and at all fealons in
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hot climates) will be, that maggots will be generated

in fuch uncured parts, and of courfe the birds de-

ftroyed. Suppofing however for a moment (what will

fcarce be found to happen once in a thoufand tryals)

that the pickle fliould penetrate and cure every part,

we have then, What ?—a bird preferved in its natural

Ihape, dimenfions, attitude, and colours. No, but

we have a poor fhriveled-up dried carcafe of a bird,

in which neither the natural fhape, dimenfions, or

colours, are preferved, and which continuity excites

the difagreeable idea of the poor thing’s having been

ftarved to death on purpofe. It is true the eyes look

lively and in full prefervation ; and no wonder, for they

are glafs" they ferve, however, by the contrad, to

fliew more drikingly the miferable condition of the

red of the body. One would have imagined that

fo palpable an abfurdity, as the placing a fine full

glidening eye in the head of a body, not only mani-

fedly dead, but appearing to have perifhed by fick-

nefs or famine, would have been obvious to every

body ; to have kindly differed the languid eyelids to

clofe, would have at lead: avoided fo ridiculous a

contradiction. Laftly, experience thews that birds

thus treated are feldom or never fo cured, but

that the flefh grows rank

;

that ranknefs invites

the infedts, and of courfe the bird is foon dedroved,

A fecond method of preferving birds is, by immerging
them in fpirits, and if the barely keeping the car-

cafe of birds from putrefaction is all that is required,

I mud own this method is an effectual one, and con-

gratulate the naturalids on the facility with which
they may now procure foreign birds. We have

nothing
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nothing to do but fend by failors bound to different

parts of the world, a few kegs of fpirits, and we
lhall be fure of birds enough preferved in this

manner; but then what becomes of their pro-

portions, attitudes, graces, and in fhort, of every

thing that gives them life and motion ?

Another method is that of fkinning birds ;
they had

no other way in Germany and Holland, and it

was generally pradtifed in France till very lately*

when the method of preferving by allum, fait and

pepper, was published and recommended, of which
I have already given my opinion. Skinning, compared

with the other methods which I have mentioned, is no

bad way, but yet it is fubjedt to many objedtions: iff,

there is a great difficulty in fkinning, elpecially fmall

delicate birds, killed perhaps by large (hot *
2d*

moft people will find it hardly poffible to reduce the

fkins to their natural proportions and attitudes* par-

ticularly the necks which arc often twice as long,

when feparated from the vertebrae as before; 3<dly, the

flefh and bones of the wings and rump muff, after

all, be left with the fkin, and are as difficult to pre-

ferve as any other parts of the body. However, thofe

who chufe to continue this method will find their

intereft in making ufe of the materials I fhall recom-

mend by and by, when I come to treat of my
method of prefervation, which I apprehend is more

perfedt than any of thofe which I have mentioned,

not only in point of prefervation, but alfo as it keeps

the natural plumpnefs and proportions. Thefe par-

ticulars I fhall referve for other letters, having al-

ready made this too long, which I yet muff encreafe

by begging the candour of the Society for both,

Vol, LX. R r as
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as I am writing in a language of which I have

very little knowledge. I am.

Learned Sir and Genlemen,

Your moft obedient,

and very humble fervant,

London, May 22, 1770. T. S. Kuckahn.

LETTER II.

Sir and Gentlemen,

Read June 21, jN my former letter to the Society, I
I77 °* took the liberty to make fome obfer-

vations on the common methods of preferving birds ;

in this, and twofucceeding letters, I lhall endeavour to

give a plain defeription of my method, previoufly

requefting the candid indulgence of the learned

Society,, for the many inaccuracies which muft in-

evitably flip from the pen of a foreigner, when writ-

ing in a language he is fo little acquainted with.

Before I deferibe the liquor and other materials

which I make ufe of in prefervations, it will be

proper to premife fome cautions and give fuch direc-

tions
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*ions as are neceflary for preparing the birds that are

*o be preferved.

Thofe who fhoot birds for that purpofe, fhould

always be provided with a quantity of cotton or fine

tow, with which to flop the fhot holes, and alfo the

throat of the bird, to prevent the blood from fouling

the feathers, which infallibly fpoils them. If the

birds are not quite killed by the fhot, they fhould

be immediately difpatched by prefling the thumb nail

hard upon the wind-pipe, and care fhould always be

taken to confine the wings as foon as poflible, to pre-

vent their fluttering. The birds when dead are to be

carried by the legs, and not be crammed into nets or

held by the neck, in which laft pofition the weight

of the body would flretch it beyond the natural

proportion. When they are brought home, they

fhould be hung up by the legs, and the flop of

cotton taken carefully out of the throat, and a fmall

flick put acrofs between the bill, to keep it open, that

the blood and fiime may be difeharged by the mouth
without damaging the plumage. It is alfo neceflary

to obferve the proper feafons when the birds are in

the beft condition for prefervation, and when not:

during the time of incubation, the breafts and bellies

are without feathers, and the fkin of thofe parts is

extremely tender ; again, while birds are moulting or

calling their feathers, they are not fit for prefervation,

the quills are full of blood, and the plumage not

of its proper colours. The beft feafons are in the

Spring and Autumn; but, if we meet with rare

birds, we muft not lofe the opportunity at any feafon,

but do as well as we can.

YoungR r 2
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Young birds are not proper for prefervation till the

fecond year, becaufe they do not, till then, acquire

their proportions and colours, which may occafion

their being miftaken for other fpecies ; neither is it

always poflible in the firft year, to diftinguifh the

fex of birds, which is very eafy afterwards when they

arrive at maturity ; however, by grouping young
birds in their nefts, we may preferve them at any

time, and when managed in that way they certainly

add greatly to a collection.

This naturally leads me to what, in my opinion,

is by much the moft ingenious and entertaining part

of this kind of ftudy, I mean the attitudes and aCtions

of birds ; all the reft is merely mechanical, but this

admits of fancy, tafte, and judgment. Without a

proper attention to this, however found your pre-

fervation, how vivid foever the plumage may be,

your birds are (till nothing but meer dead birds j

but by a fkilful management of attitudes and aCtions,

you, as it were, animate them, they feem alive, mov-
ing and adting, we

“ Liften attentive, wond’ring, that no found
“ Efcapes the bufy throng.”

Though this part certainly depends in a great degree

on tafte and judgment, yet an accurate obferver of

Nature will derive much information from noticeing

the appearance of living birds, in the attitudes and

aCtions which he wifhes to exprefs in his preferva-

tions : the moft piCturefque attitude fhould be fixed

upon, and propriety obferved in chufing fuch as are

moft exprefiive of the particular qualities of each

bird, ,
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bird, as ftrength and courage in eagles and hawks,

&c. In grouping birds of thefe kinds with their prey,

regard fhould be had to the particular part at which
they begin to devour it: fome begin at the bread:,

fome at the head, fome at the back, and others ex-

trad: the entrails firft ; the feeble fcarce-refifting

efforts and extreme terror of the proftrate bird, the

exulting audacity and triumph of the victorious one,

if properly managed, create a fine contraft. Pick-

ing, ftretching, feeding, fear, furprize, and fighting,

afford peculiar and ftriking attitudes. I fear the word
attitude does not fufficiently exprefs my idea j I mean
the particular pofitions of the legs, wings, head,

body, the manner of the feathers, and in general

whatever contributes to exprefs and mark a particular

aCtion and paffion of the bird. Thus, in furprize at-

tended with fear, the legs are extended, the body

leans forward out of the equilibrium, fupported al-

moft on the toes, the wings are half expanded, the

bill turned to one fide, the top (if crefted) fpread,

and the feathers, particularly thofe of the neck, (land-

ing perpendicular to the fkin. When any part is not

made to co-operate in the expreffion, we not only lofe

the additional ftrength which the proper aClion of

that part would have given to the general expreffion,

but, what is worfe, the pofition of fuch deficient parts

may convey an idea direCtly contrary to that general

expreffion, and fo make the whole unnatural, con-

tradictory, and ridiculous. It is not unfrequent to

fee this abfurdity in a degree that at once furprizes

and offends a judicious obferver. Birds put in fuch

pofitions as are intended to exprefs the ftrongeft

emotions
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emotions and paftions, with their feathers perfectly

fmooth and unaffected,

" Rage with unruffled plumes and fear with falded

“ wings,”

and this abfurdity is the more ftriking, and therefore

the lefs excufeable, as the aCtion of the wings and

feathers are more intelligible and expreffive than

thofe of any other parts in birds. Great attention

fflould always be had to the poize of the body:

in fuch portions as a live bird may be fupofed

to continue fome time in, we mud take care that

the body appears in equilibrium; on the contrary,

in fighting and other violent aCtions, where a

forceable motion is to be given, the appearance of

equilibrium muft be as carefully avoided, for it

always conveys the idea of ftillnefs, as do the legs

when placed by each other, and in the fame ftraight

direction, which they fhould feldom if ever be in.

Bending, advancing, or retiring, one leg a little

more than the other, not only gives a more graceful

but a more lively and and aCtive appearance ; and it is

obfervable that living birds, {landing on a plain fur-

face, almoft always turn the foot of the leg on that

fide to which they are looking in the fame lateral

direction with the head. I cannot help obferving

here one fault very common with mod prefervers

;

that is, the flretching the legs of their birds down fo

as to bring the thigh almoft perpendicular, which
not only gives the bird an ungraceful but an unnatu-

ral appearance ; for we feldom or never obferve this

in living birds, except in fome particular fpecies.

Birds
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Birds appear to great advantage when picking their

feathers ; the tail is then expanded, the wing on that

fide to which the bill is turned lifted up, the other

drooping down, and fomewhat extended from the

fide, in order to balance the body. Birds when
fighting afford endlefs variety of attitude and expref-

fion
; but certainly never any fo aftedling as when

grouped with, and feeding their young, whofe cla-

morous hunger, expreffed by their gaping mouths
and extended pinions, occafion that anxious per-

plexity and tender joy of the mother bird, fo ftrongly

marked by the fpreading tail, the drooping wings,

and peculiar pofition of the head.

Having now fet down all that I have to fay on thefe

matters, I fhall, in my next letter, go immediately

upon the method of preparing and applying the ma-
terials which I ufe in prefervations. I am.

Sir and Gentlemen,

Your mod obedient humble fervant,

May 3 r
> T. S. Kuckahn.

LETTER III.

Sir and Gentlemen,

NOW proceed to defcribe the materials

which I ufe, in preferving birds, beads.

See. and the methods of preparing them, viz.

For
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For the liquid varnilh, take raw turpefttine 2 pounds
camphor 1 pound
fpirit of turpentine 1 quart

.Break the camphor into very fmall pieces, and put

the whole into a glafs veflel open at top, place it on

a fand heat dll thoroughly warmed, then increale

the fire gradually till the ingredients are perfeftiy

diflolved and mixed, which will be done in about

half an hour. Great care muft be taken that

the materials do not catch fire : to prevent accidents,

it would be better (efpecially where the procefs is

made in the houfe) to place the glafs veflel in another

of any metal, two thirds filled with cold water,

which place over a gradual fire till it boils, keep it

fo, till the ingredients are diflolved and incorporated;

then take the glafs off and let it ftand to cool, and the

liquor will be fit for ufe. This varnifli is the only

liquid which I ufe in making preparations.

For the dry compound take, viz.

corrofive fublimate ! pound
faltpetre prepared \ pound

alum prepared \ pound

flowers of fulphur \ pound

mufk \ pound
black pepper 1 pound

tobacco ground coarfe 1 pound

Mix the whole well together, and keep it in a glafs

veflel, flopped clofe and in a dry place. To prepare

the alum, place it on an iron plate over a fire, till it

ceafes boiling and becomes dry and hard
;
then take

it off, and when cool pulverize it, This method

7 evaporates
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evaporates the aqueous parts of the alum, and alfo

renders it much lefs corrofive. The method of pre-

paring faltpetre is the fame as that of alum j only

the plate on which it is done muft have an upright

rim all round it, to prevent the fait running off into

the fire.

In my next letter I fhall go through the method
of differing birds and other fubjedts, and give di-

rections for applying the varnifhand compound, with

whatever elfe appertains to a perfedt prefervation.

I am, with great deference and refpedt.

Sir, and Gentlemen,

Your moft obedient humble fervant,

28 June, 1770. T. S. Kuckahn.

LETTER IV.

Sir, and Gentlemen,

N my laft, I gave directions for prepar-

ing the materials, which I ufe in pre-

fervations. I fhall now proceed to defcribe the

method of applying them. If a bird is killed by

hand, a flop of cotton muft be put into the throat 3

and if by fhot, into each of the (hot holes alfo,

Vol. LX. Sf for
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for reafons heretofore mentioned ; then lay the

bird on its back upon a table covered with feveral

folds of fome foft cloth ; feparate the feathers of the

bread: and belly very carefully, fo that you may
come at the fkin, in which, about the middle of the

bread, make an incifion juft big enough to introduce

the end of a quill- barrel, which enter and blow
ftrongly through, until the fkin is entirely detached

from the flefh. Continue the incifion down along

the belly to the anus, and contrary-wife up to the

craw ; double back the fkin on both tides, carefully

guarding the plumage with cotton to prevent its be-

ing foiled during the operation ; and take out the

craw. This done, run a fharp fmooth fkewer crofs-

ways through the bread, and lifting the bird up by

it with the left hand, introduce with the other, one

point of a fharp drong pair of fciffors clofe by the

edge of the bread- bone, and clip along by it, till the

bread, together with the flediy parts of the belly, are

entirely feparated, taking great care not to cut the

intedines. Thefe mud be next extracted, and all the

blood and other moidure dryed up with cotton, fpunge,

or tow, with vvhich the cavity of the body is to be

filled. Then draw down the neck within the

fkin until you can come to the back of the ikull,

out of which cut a fmall piece, and extrad the

brains ; and having dried the cavity well with cot-

ton, dip a hair pencil in the liquid varnifh and wafh

it well therewith, and over it drew fome of the dry

compound and fill it up with cotton. Next apply the

liquid to the outfide of the fkull clofe down to the

root of the bill, and over that alfo drew fome of the

powder ^
proceed in the fame manner with the neck.
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and then draw the fkin back to its proper place,

having firft moiftened it on the infide with the

liquid.

We now proceed to the wings, the boney parts of

which muft be drawn fo far on the infide of the

fkin as that we may come at the whole length. Cut
out the mod: flcfhy parts, or only make fome longi-

tudinal incilions into them, and apply the liquor and'

powder as before ; then connect the two wings by
^imall wire or ftrong thread well waxed; then (hav-

ing removed the cotton that was put into the cavity

of the body to imbibe the moifture) proceed in the

fame manner with the thighs, obferving, if you cut

away the flefb, to fupply its place with cotton moiften-

ed with the varnifh. In order to cure the rump, make
as many incifions in it as may be, without weakening

it too much, and having applied the materials as in

the other parts, a (harp wire muft be run into it, and

continued along the under fide of the back-bone, to

about two thirds of the length of the body, in order

to fupport the tail; then, with a pencil, varnifh over

the back and infide of the fkin, and apply the

powder. Stuffafterwards the cavities of the craw and

body with the following herbs, viz.

Tanfy
Wormwood
Hops and Tobacco

of each an equal quantity

well dryed,

and cut fmall. The next thing is to take particular

notice of the breaft. Out of any foft free wood,
cut an artificial one as near the fhape of it as poflible

;

which being fitted to its proper place, and moiftened

S f 2 with
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with the varnifh, muft be overlaid with cotton ;

and

the (kin be drawn over it, being firft varnifhed on the

infide. In Tewing up the incifion, obferve to flick, the

needle always outwards; as you proceed, moiflen the

Team with Tome oT the liquid ; and when finilhed,

diTpoTe the Teathers into their natural order. The
eyes, muft be extradled, as no art can preTerve them,

To as to look full and lively, for the aqueous humour
will dry up and of coniequence the outward tunica

become fhrivelled and without luftre. Jn extrading

them, great care muft be taken that none of the

humour drop on the plumage, as it would Tpoil

wherever it touched
;

the beft way is, to flick a fharp

pointed awl through each of them and pluck them
out together. They muft be laid afide in order to

finifh the artificial eyes by. Chufe for that pur-

pofe beads of as large fize as you can conveni-

ently introduce into the orbits ;
take a long {lender

needle threaded with ftrong filk waxed over, and

run it through the hole in the upper part of the

mouth and out at one of the eyes, leaving three or Tour

inches of the filk hanging out at the bill. This done,

put one bead on the thread, and run the needle out

at the other eye
;
draw the bead into the orbit, at the

fame time lifting up the eye-lid with a lharp needle,

and place it over the edge of the artificial eye in a

natural pofition
;
then, with a pencil introduced from

the other fide, varnifh all the cavity with the liquid,

and fill the ipace between the eyes with cotton, fo

as to keep the bead already placed, in its proper place.

Put on afterwards the other bead, and returning the

needle through the orifice in the upper part of the

mouth, draw in the other eye, to its proper orbit,

lifting
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lifting up the lid as before. If the eyes are mot
fufficiently protuberant, you may introduce more
cotton by the orifice, through which the threads lead;

and when you have by this means fixed the eyes

properly, tye the ends of the filk, and cut them off.

There is another method of fetting the eyes, which
is by introducing the beads by the orifice in the roof

of the mouth, and when they are placed, fluffing

cotton through the fame pafiage to keep them firmly

in their places. The flop of cotton mud now be

taken out of the throat, and fome of the fame

material thruftdown very carefully by little at a time,

with a quill, to fupport the neck in its plumpnefs

when it becomes dry. We now come to the me-
thods of placing and retaining the birds in the atti-

tudes we would have them ; and firfi, we muff
provide the legs with wires fufficient to fupport the

weight of the body, which is done in this manner.

Take a brafs or iron wire of a proper thicknefs, and

made fharp at the point ; which run through the foot

up the leg and thigh, through the cavity of the body,

on the infide of the wooden bread:, and fo up the

neck, and out at the upper part of the head, juft

above the bill. The point being then made very

flender, and turned back like a hook, take hold

of the other end of the wire below the foot, and

draw it back till the hocked point has fixed in

the head, and by it you may adjufl the length

and pofition of the neck and head. (N. B. the

wire which is put through the other foot and leg,

&c. need not extend to the head, half way along

the body will be fufficient). Next prepare a piece of

wire for fupporting the tail ; this muft be about two-

thirds
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thirds the length of the whole body ; fharpen it at

one end and bend the other like a hook, run in the

{harp end juft below the rump, and pulh it along

under the back-bone till the hook is firmly fixed over

the rump, amongft the large feathers of the tail.

The next thing is, to fix the bird on the perch or

branch, on w’hich you would have it ftand ; in this

you will make two holes at the diftance you propofe

the feet to be, and after having inferted the wires

which are run through the feet and legs, bend the

legs and every other part into the attitude you would
have them. The wings nruft alfo have a wire to

themfelves, in order to keep them in the defigned

pofition j this is done by fharpening the wire at one

end and running it firft through one wing and through

the body, out at the other wing, both being in their

proper places : then the feathers muft be difpofed in

the manner moft proper to the pofition of each part,

and the exprefiion intended to be conveyed. The
feet and bill may be varnifhed over with the

lame fort of varnifh that is ufed for the prefervation.

The bird muft then ftand for a day or two in an airy

place for the varnifh to penetrate and fix ; and laflly,

the bird muft be baked in an oven, it is not abfo-

lutely necefiary, but as it makes them dry, and

finifhes the prefervation immediately: moreover if the

bird has been fometime dead and lias any difagreeable

lmell, this method makes it perfectly fweet
;
but care

muft be taken not to put them into the oven while

it is too hot, as it would blifter the bill and nails.

The beft rule to know when the oven has a proper

degree of heat is this: while the oven is cooling, throw

in now and then a tail feather taken from any fowl,

which
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which muft be placed about the middle of the

oven. If it is too hot, the feather will have a motion

and be bent : we muft therefore wait a while, and put

in another feather, till we obferve there is no motion or

bending
; then upon taking it out, and bending it with

our finger, if it breaks, the, oven is ftiii too hot, and

we muft wait till feathers that have been in for a few
minutes will bend without breaking. When the oven is

thus fit, the birds muft be put in, and the door of the

oven clofed, till it is quite cooled. The birds in this

manner will be perfedly preferved ;
but as there ftill re-

mains fome oily matter in the feathers, the moths and

other infeds will depofit their eggs and generate their

young in the plumage, if the birds are not carefully

cafed up. The cafes muft be firft well wafhed on
the infide with the following camphorated fpirits,

viz. Take one pound of camphor and boil it in half

a gallon of fpirit of turpentine till well difloivedj and

while hot, wafh all the inlide of the cafes by means
of a brufb, and, as foon as dry, place your birds in,

and clofe it up, and guard the joints of the doors or

feams with paper or putty. N. B. Though the room,

in which the cafes of birds, &c. are kept, cannot be

too dry, the fun fhould not be permitted to fhine in,

as it will certainly difcharge the finer colours of the

plumage.

Baking is not only ufeful in frefh prefervations,

but will alfo be of very great* fervice to old ones,

deftroying the eggs of infeds ; and it fhould be a

conftant pradice once in two or three years, to bake

them over again, and to have the cafes frefh wafhed,

as above, which would not only preferve colledions

from decay much longer, but alfo keep them fweet.
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I {hall probably find fome other opportunity to

communicate my method of preferring quadruped

animals, fifties, and the halves of birds, for pi&ures.

I am, with great deference and refpedt,

Sir, and Gentlemen,

Your moft obedient

humble fervant,

London, July 5, 1770. X. S. Kuckahll.

XXVII. Dtfcription
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XXVII. Defcription of the blunt-beaded

Cachalot : By James Robertfon, Efq\ of
Edinburgh. Communicated by Thomas
Pennant, Efq\ F. R. S.

Read May 10, ryHTSETER Catoclon Linnai, blunt-
I//0 ' * headed Cachalot, Britifh Zoology,

run afhore upon Cramond Ifland, and was there

killed, December 22, 1769. Cramond Ifland is in

the Firth of Forth, four miles above Leith. The
fifh meafured fifty-four feet in length ; its greateft

circumference, which was a little behind the eyes,

thirty.

The head was nearly one half the whole fifh.

Tab. IX. of an oblong form, and rounded, except

within fix feet of the extremity, where it had in-
*

equalities, fhewn by the tranfverfe fedtion
(
b ).

The body was rounded, and gradually tapered to

the tail, except about the middle of the back oppofite

to the penis, where there was a bump or pro-

tuberance, but no fin. <

The tail, as in all the whale tribe, was placed ho-
rizontal a little forked ; the blades were of a wedge
fhape, and fourteen feet from tip to tip.

Vol. LX. T t In
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In the lower jaw, which was eleven feet long,

were placed twenty-three teeth on each fide, each

two inches long, and all pointing a little outwards.

The upper jaw, proje&ing five feet over the lower,

was quite blunt or truncated, nine feet high; and the

fpout-hole, placed at its upper part, appeared to be

provided with a fphintfer. In the upper jaw, were

twenty-three fockets on each fide, for lodging the

teeth of the lower, when the mouth was (hut; but

no teeth. v -

The eyes were remarkably fmall in proportion to

the fize of the animal, and placed in the mod: pro-

minent part of the head.

The pedtoral fins were placed five feet behind the

corners of the mouth, and meafured three feet in

length and eighteen inches in breadth.

The penis was feven feet and a half long and

placed nineteen feet behind the corners of the mouth,

inclofed in a ftrong (heath, the mouth of which was

(hut with a fphincier : five feet behind it was placed

the anus, likewife furnifhed with a fphinffer
,
and

the diftance, from the anus to the divifion in the

blades of the tail, was fourteen feet.
v

- - -
'

Tht cuticulay or fcarf-fkin, was extremely thin;

on the upper part of the head and whole body, of a

bright grey colour, and on the under part of the

head of a dirty white; it was fmooth and (lippery to

the touch, eafily torn oft, and when viewed betwixt

the light, it appeared fcaly.

The true fkin was of a black colour, about \ of

an inch thick, adhering firmly to the fat (blubber),

which was from four to nine inches thick. Below

he fat every where were tendinous cords, of a bl ight

draw
' I • ^ —4.
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ftraw colour, very elaftic, ftrong, and covered with a

loofe thin membraneous coat. On the abdomen

were three layers of thofe tendons,which croffed each

other obliquely, and, in their diredtion and fltuation,

greatly refembled the obliqnus afcendens and the

tratijverfalis of the human body, and they became

flefhy where the linea alba is in the human body,

and at the lumbal vertebras. The tendons which

appear to arife from the upper ribs, the dorfal verte-

bra
,
and the vertebra of the neck, arofe flefhy, were

both flatter and flronger than in any other part of

the body, and running along the head with little

obliquity, feemed to be inferted . tendinous into the

cranium , &c. Confidering the tail as the os j'acrum

ora continuation of the fpine, the tendinous mufcles

belonging to it arofe towards the procels of one ver-

tebra, and running almofl: round, was inferted into

the procefs of another, and have much the fame

effedl on the tail as the fupinator and pronators have

in turning the hand ; which circumflance, if true,

mud be of great utility in performing the feveral

motions neceffary in the progreflion of this animal.

The fubflance, improperly called fpermaceti, and

erroneoufly faid to be prepared from the fat of the

brain, was every were contained in a fluid ftate in

the cavity of the head along with the brain, but quite

diftinft from it. Was this fubflance in a flate of flui-

dity when the animal was in life? Very probably not;

but it turned into that form by means of a heat occa-

fioned by a fermentation of the different fluids, which
foon began after the death of the fifh, and increafed

to fuch a degree as at length to caufe many cracks in

the fkin, to burft the body in the back, and to

T t 2 throw
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,
throw out the abdominal vifcera at that aperture.

After this eruption the fpcrmaceti was found every

where around the fifh, floating on the water in a

congealed ftate. From which circumftance, it l’eemed

to be contained throughout the whole body, and to

have run out at thele cracks. &c. : but upon exami-

nation, it was found to have run out at the mouth
only. How found it a paflage from the head there?

To come at that fluid, the workmen made a hole into

the cavity of the head at (<?), and took it out with a

fkimmer from among the mbftance of the brain, as

it flowed to the hole, which it did like water fpring-

ing up into a well. When it was taken out, it was
hot, and of a clear oily colour ; but being expofed

to the cold air, it immediately congealed into a white

mafs.

XXVIII. Expert-
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XXVIII. Experiments and Obfervations on

various Phenomena attending the Solution

of Salts : By R. Watfon, A. M. F. R. S.

Fellow of Trinity College, and ProfeJJor

of Chemifry> in the Univerfity of Cam-
bridge.

Read May 24, 31,
T~

~TAVING lately had occafton, in

JL Tome chemical enquiries, to make
various folutions of falts, I met with fome pheno-
mena, which did not appear to me either to have

been fufficiently attended to, or confiftently explained

by writers upon that fubjeCt. The fufpenfion of

falts in water, of metals in acids, of fulphur in oils,

and of other bodies in menftruums fpecificallv lighter

than the bodies themfelves, hath ever been con-

fidered in chemiftry, as a problem of difficult fo-

lution. Thofe philofophers who acquiefce, upon the

whole, in the caul'e which hath been affigned for this

phenomenon by Sir Ifaac Newton, in his optical

Queffions, have taken great pains to illuftrate the

manner how it is effected, by fuppofing that the

bodies are received into the pores of their refpeCtive

menftruums, and there kept fufpended by the at-

traction or, as Bernouilli and Freind would have if,

by the refiftance arifing from the tenacity of the

fluid. Hence it. happens, fay thefe philofophers, that

after
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after water is laturated with one fait, it is fliil capable

of diffolving fomewhat of a fecond kind, and being

faturated with that, of a third, and fo on
;
juft as a

veffel filled as full as pofiible with fpheres or cylinders

of one magnitude hath a capability of receiving

fimilar bodies of an inferior fize, or bodies of a

different figure. The opinion of Gaffendus ieems to

have been generally adopted ; he endeavours to prove,

from the experiment which hath been mentioned,

not only the porofity of water, but a diverfity in the

figures of the pores : Affero & aliud experimentum

Jingulare
,

quo vifus fum mihi deprehendere interfperfa

hujufmodt fpaiiola inania infra aquam dari.—Aiebam ,

cum Jint falls ccrpufcnla cubica
,

poferunt ea quidem

replere fpaticla, qua & ipja cubica fuerint j at cum
non modo commune faly fed alumen etiam

,
quod eft

oblahedricum, halinitrum item
, & fal ammoniacumfac-

charunique & alia qua aliarum funt figurarum eadem

aqua exfolvi pofjunt ; eruni ergo etiam in aqua fpatiola

offahedrica atque id genus alia ; adeo ut aqua
,
tametfi

[ale faturata fuerit , nihilominus & alumen et cetera

omnia exfolvere pofit ac in feje transfundere. Gaf. Phyf.

1. i. fe<5h i. cap. iii. The reafon why warm water

diffolves in general more fait than cold water, feems

as if it might be derived from the fame principle,

was it true j the interlaces between the elementary

particles of water are enlarged by the expanfion of

the fluid, and might therefore be fuppofed capable

of admitting into them a larger quantity of fait.

This dodrine hath been embraced by moll philofo-

phers, efpecially by the late Abbe Nollet, in the 4th

volume of his Lemons de Phyfique
; and I do not

know that it hath been oppoled by any body. The
late
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late Mr. Eller, of Beilin, hath carried this (peculation

fo far, as to publifh a Table in the Beilin Memoirs for

1750, exhibiting the feveral quantities of above

twenty different kinds of fait, which a given quan-

tity of water will abforb into its pores, without being

in the lead: augmented in bulk. It is not therefore

without fome uneafinefs that I find myfelf con-

(trained to diffent from the general opinion, a.td par-

ticularly to differ from Mr. Eller, who hath treated

this fubjedt ex profeJfo\ who made his experiments,

as he himfelf allures us, with the greateft exadtnefs j

and who was led by them to the difcovery of what
he is pleafed to call, line verite incontejiable

, favoir y

que les plus petites parties conjlituantes de lean font

doiices de pores on d’interjlices dans lefquels les atomes de

fel peuvent nicher
, fans augmenter leur volume. I do

not at prefent fee any very probable method of recon-

ciling the different refults of our enquiries; I will

therefore content myfelf with giving a plain relation

of the experiments which I have made upon this

fubjedt.

* Experiment I.

I took a large mattrafs, containing, when filled to

the middle of its neck, 132 ounces of water, Troy
weight ; the diameter of the cavity of the neck was

fix lines : having with a diamond marked the place

where the water flood in the neck of the mattrafs,

I dropped into it a fingle piece of purified nitre, the

weight of which was a 2600th part of the weight of

the water, and immediately obferved that the water

was confiderably elevated in the tube : during the

folution
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folution of the fait, the water funk near one third of

its whole elevation ; but when the folution was
entirely finifhed, it remained very fenfibly raifed above

the mark: fo that, even from the experiment with

this inftrument, we may be allured that water can-

not abforb -.^Vg-th part of its weight of nitre, with-

out being augmented in bulk. Mr. Eller, from his

experiments, concludes, that eight ounces of water

will abforb one drachm and a half, or above a 42d
part of its weight of nitre ; and hence I fuppofed

the quantity of water which I ufed would have

abforbed above fixteen times as much, or above 3
ounces ; whereas the event fhewed that it could not

abforb of an ounce. From the finking of the

water during the folution, I was at firft inclined to

believe that fome part at lead: of the nitre was taken

into the pores of the water : in order to fee whether

this conjecture could be verified by faCt, I made the

following experiment.

Experiment II.

I chofe two mattrafles of unequal fizes, contain*

ing quantities of water in the proportion of 12 to 1,

the diameters of the necks being equal : into the

largeft I put ^—th part of the water’s weight of

nitre, and an equal quantity into the fmaller and I

obferved that the water, as well before as after the

folution, was equally elevated in them both: this

experiment was repeated. Now, if a given quantity

of water can abforb into its pores, without being in-

creafed in magnitude, any quantity of fait however

fmall, it feems reafonable to fuppofe that a quantity

containing
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containing twelve times as many pores fhould abforb

twelve times as much, (fince it is an allowed faCt that

the minuteft portion of a fait is uniformly diffufed

through the largeft quantity of water) and it might

confequently be expected, that the water fhould rife

higher in the neck of the fmaller matrafs than in

that of the larger, which is contrary to the experi-

ment.

Experiment III.

Apprehending that common pump water, with

which I had made the preceding experiments, might
have its interftices preoccupied by felenites and other

heterogeneous matters, and be thereby rendered in-

capable of admitting into them any additional fub-

ftance j and obferving that Mr. Eller had ufed in all

his experiments 8 ounces of diftilled water, I had

hopes to have reconciled my experiments to his by

that means: but upon trial, with diftilled water, I

found the elevation precifely the fame as before.

Nor do the conclufions depend upon the kind of

fait
j

they hold true mutatis mutandis of any other

fait as well as nitre. During the folution the water

is refrigerated and thereby contracted in magnitude,

and the fmaller the quantity the greater will be the

cold and confequent contraction produced by the ad-

dition of fmall portions of fait j but I cannot fup-

pofe that this circumftance could be overlooked by

Mr. Eller, though it induced me to ufe a much
larger quantity, or that he attributed the finking of

the water during the folution, to an imbibition of the

particles of the feveral falts into the pores of the

Vol. LX U u water.
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water, and thence by calculation conftrudted his

table.

Experiment IV.

Having always remarked that the water in the

neck of the matrafs was elevated higher upon the

hril immerfion of the fait, than after it was wholly

diflolved, I endeavoured to afcertain the difference

in feveral kinds of fait. To do this with the greater

exadtnefs, I pitched upon a matrafs which had a neck
as far as 1 wanted it accurately cylindrical, as I found

by obferving the elevations occalioned by the addi-

tions of equal portions of water ; the matrafs held

about 67 ounces of water. The falts I ufed were
all dry, and in as large pieces as the neck of the ma-
trafs would admits the water was heated to the forty

fecond degree of Fahrenheit’s thermometer, and kept

as nearly as could be in that temperature. I changed

the water for each experiment, and ufed in each 24
penny weights of fait

s the heights to which the

water rofe, as meafured from a mark in the middle

of the tube, before and after the folution of each

fait are expreffed in the following table : the firft co-

lumn denotes the height to which the water was

elevated by 24 penny weights of fait before its folu-

tion, the fecond after its folution, the third the dif-

ference in fractional parts of the elevation before fo-

lution

Elevation by 24 penny weights

of fimple water o 58

24 penny weights of genuine

Glaubers fait 42 36 4
1

' Vol.
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Vol. fait of fal. amtnon.

Sal ammon.
Refined white fugar

Coarle brown fugar

White fugar candy

Glaubers fait from Lymington
Terra foliata tar.

Rochelle fait

Alum not quite difiblved

Borax not half difiblved in 2 days

Green vitriol

White vitriol

Nitre

Sal gem. from Northwich
Blue vitriol

Pearl afh

Vitriolated tartar

Green vitriol calcined to whitenefs

Dry fait of tartar

Bafket fea fait

Corrofive fublimate

Turbith mineral

40 33
7

T*r

40 39
1

TT
39 36

1

TT
39 3 6 TT
37 3 6 TT
35 29

6
TT

37 3° 7
TT

33 28 5

TT
33 28 5

TT
33 3 1

a
TT

3 2 26 3

T7
3° 24 1

T
3° 21 S

J "o’

27 l 7
x O
TT

26 20 3

TT
2 5 10 3

S

22 1

1

X

T
22 1

1

X

T
21 *3

5

TT
19 J 5

4.

X 9

H 10 »
T

9 0

Had I not been in fome meafure perfuaded, from the

refult of the preceding experiments, that no portion

of any fait could be abforbed into the pores of wa-
ter, I fhould have readily concluded that the third

column of this table denoted fuch parts of 24 penny
weights of the feveral falts as might be lodged in the

interfaces of 67 ounces of water without increafing

its magnitude: the quantities indeed which might
have been thus afcertained would have but ill agreed

with thofe which are determined by Mr. Eller
;
and

U u 2 that
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that diverfity of quantity may fugged a doubt con-

cerning the validity of his principle. The finking

of the water in the neck of the matrafs feems to be

a general pha?nomenon attending the folution of all

falts j the quantity of the defcent is various from

to 4. of the whole elevation in thofe falts which I

have tried. In forming the table, I repeated many
of the experiments, but found no variation which

could affedt the general conclufion
;
with particular

attention I repeated the folution of vitriolated tartar,

for I thought it a very remarkable citcumftance that

one of the hardeft falts fhould be more diminifhed

in proportion to its whole bulk than any other, but

the numbers in the table 22 and ir accurately ex-
J

prefied the height before and after folution upon the

repetition of the experiment, fo that it may be relied

upon as a certain fadt that a cubic inch of vitriolated

tartar is by folution in water reduced to half a cubic

inch, though the water cannot, as appeared from an

experiment I made, abforb -r

o

*

0 0 th part, nor, as I

believe, any part, of that fait without being augment-

ed in magnitude. It is evident from the table that

fal gemma?, blue vitriol, corrofive fublimate, calcined

vitriol, and in general thofe falts which retain the leaft

water in their compofition and conftitute the hardefi:

mafies, fink more in proportion to their refpedtive

bulks than any other. I own myfelf at a lols for a

general principle to explain this general phaenomenon,

unlefs the air contained in the feveral falts may be

efteemed fufficient for the purpofe
;
a very copious

feparation of air from the falts during the whole

time of their folution may be readily obferved in all

of them, and a fmail portion of it, combined with
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the particles of a fait, may augment its bulk, with-

out fenfiblv increafing its weight. Yet the two

following experiments rather tend to diminish the

probability of this opinion.

Experiment V.

I took water which had been well purged from its

air by long boiling, and which had been corked up
whilft it was warm

;
when it had acquired a proper

temperature, 1 filled a matrafs with it, as before,

and putting into it fal gemmae, &c. I obferved that the

elevation before folution was the fame as when com-
mon water was ufed, and that it funk equally in the

neck during the folution ; but then the reparation of

air feemed greatly lefs in all the trials I made. This

pbaenomenon is ealily explained : common water is

always faturated with air ; upon the addition of any
fair, the particles of water begin to attrad: and

diffolve the fait, and let go the air with which they

are united; this air, added to the air contained in the

fait, renders the whole much more vifiblein common
than in boiled water. Mufichenbrook and others

are of opinion, that air only fills the interfaces of

water, without augmenting its bulk; they ground

their opinion upon obferving that the fpecific gravi-

ties of common water and of water purged from its

air are equal ; the fad, taking it for granted, will

fcarcely authorize the conclufion : for, fuppofing that

a cubic inch of common water contains even a cubic

inch of air, the difference of the weight of the water

when faturated with air, and when freed as much as

pofilble from it (though probably it can never be

wholly
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wholly freed from it), will not equal | of a grain:

how imperceptible then mud the difference be, if

water, indead of an equal hulk, doth not contain

-j-^th part of its bulk of air, which is a fuppofition

much nearer to the truth : the air is feparated from

the water during the folution of the fait, and the

particles of the fait probably occupy its place as

happens in other chemical precipitations; but we
cannot thence infer that they are received into the

interflices of the water, unlefs we had more con-

clufive arguments, to prove that the air itfelf was

lodged in them. I varied the preceding experiment

by putting two equal and tranfparent pieces of fal

gemmae into two tall drinking glades, filled one with

common, the other with boiled water
; from the firfl

there continually afeended a very vifible dream of

air, and the fait and the bottom of the glafs were

covered with bubbles, it feeming as if the water

quitted its air to diffolve the fait
; in the other, though

fome air was feen breaking out from the fait whild it

was dilfolving, there did not feem to be any precipi-

tated, as it were, from the water. In mod of the

experiments which 1 made, the boiled water diffolved

a given quantity of fait fooner than the common
water, when they had the fame degree of heat ; but

the difference in time might be owing to the

different magnitude of the furfaces of the fait, though

from the generality of the event, I daould rather

attribute it to the different diffolving powers of water,

when replete with, and when deprived of air.

Expert-
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Experiment VI.

Thinking that the difference in the bulks of the

water before and after folution might be owing to the

feparation and efcape of fome volatile principle

;

I took care to balance as accurately as I could, water

and fal gemmae, water and fait of tartar, water and

vitriolated tartar, &c. and then putting the feveral

falts into the water, I obferved when the folution

was accompl idled, whether the equilibrium of the

fcales was affeded, but I could not diftinguifh any

change. Dr. Hales and others have fpoken of the

exiftence of air in falts, and have in two or three

inftances inveftigated the quantity, but after a very

different manner from that I have ufed
;
nor can I

think myfelf at liberty to efteem this air which is

feparated by folution, of the fame nature with that

which is called by him and others fixed air, inafmuch

as fixed air makes a confiderable part of the weight

of the bodies from which it is extraded, precipitates

lime water, and is feldom difcharged (or perhaps pro-

duced from fome of the minute parts of the body

being converted by the violence of the fire, &c. into

an elaftic fluid), except when the body is decom-
pofed ; whereas this makes only a confiderable part

of the bulk of bodies, and thus diminifhes their

fpecific gravity without fenfibly increafing their ab-

folute weight; does not, as I colleded from fome
rough trials, render lime water turbid

;
and is fet at

liberty, though not by a mechanical divifion, yet by

an operation fomewhat different from chemical be-

comjjofition. It hath been remarked by fome, that

fal in e
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faline folutions will not cryftallize without much
difficulty in an exhaufted receiver

j
perhaps becaufe

the particles of fait cannot attract that principle which
fhould cement them together, which at lead: may
be feen efcaping from them when they begin to be

feparated. Mr. Boyle obferved, that aquafortis,

poured upon a ftrong vegetable alcali, did not cry-

jflallize till it had been long expofed to the air (though

I fhould rather attribute this failure to the weaknefs

of his aquafortis than to the want of air, fince I have

frequently, by ufing the fuming fpirit of nitre, obtain-

ed crydals of an inch in length almoft inftantane-

oufly)
; and feveral other phenomena might be ad-

duced refpeding the cryftallization of falts, which
feem to indicate the neceffity of admitting air as a

very efficacious infcrument in producing that efFed

:

but future experience may tend to elucidate this

matter. Having ufed great attention in making the

experiments from which the preceding table was

compofed; I thought I had a good opportunity of

deriving from it the fpecific gravities of the falts

which are there mentioned. I accordingly calculated

the following table ; in the firft column of which

are exprefied the fpecific gravities as calculated from

the increafe of bulk before folution j in the fecond,

after the folution.

Genuine Glauber’s fait

Crydals of kelp

Volat. lalt of fal ammoniac
Sal ammoniac
Sugar refined, brown, barley

White fugar candy

1,380 1 ,6 1

1

1,414 1,467

1,45° 1,787

1,450 1,487

1,487 i,6ir

G5 67 j
’
611
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Terra foliata tartari 1 > 567 J »933
Glauber’s fait from Lymington i » 6 57 2,000
Rochelle fait L757 2,071
Alum 1

» 757 2,071
Borax «»757
Green vitriol I,8l 2 2,230
White vitriol 1 >933 2,416
Nitre L933 2,766
Very tranfparent fal gem. from

Nortwich 2U43
Blue vitriol purified 2,230 2,900
Pearl afh 2,320 5,800
Vitriolated tartar 2,636 5,272
Green vitriol calcined to whitenefs 2,636 5,272
Dry fait of tartar 2,761 4 ,46 1

Baiket fea fait 3 >° 5 2 3,866
Corrofive fublimate 4,142 5,800
Mercury diftilled with acid of

vitriol, and freed from its

acid by a ftrong fire 6,444

The numbers in the firfl column correfpond

very well, upon the whole, with the fpecific gravities

which have been determined by others hydroftati-

cally ; thus the fpecific gravities of nitre; alum,

white and green vitriol, fal ammoniac, lal gemmae.

See. are greater than what are afiigned to thefe

bodies by fome authors, and lefs than what have

been determined by others ; it feems as if the fpecific

gravities of faline bodies might, in a proper veflel, be

more accurately afeertained from the obferved increafe

of the water’s bulk than any other way. Upon the

fuppofition that the efcape of the air is the reafon of

Vol. LX. X x the



the water’s finking during the folution, and that this

air contributes little to the weight of the falts, though
it may be abfolutely necefiary to the exhibiting the

faline moleculae under a vifible cryfialline appearance;

the fecond column will denote the real fpecific gra-

vities of the falts as freed from air. That this air is

combined with the falts, and doth not fimply adhere

to their furfaces, may appear from hence, that the

fpecific gravities, as calculated from the increafe of

bulkobferved in the water before folution, fufficiently

correfpond with thofe which philofophers have deter-

mined hydroftatically : nor indeed, upon exhaufiing

the air from the falts, by an air pump, could I obferve

that it was feparated, in lefs quantity during fo-

lution.

Experiment VII.

Since equal quantities of fait muft contain equal

quantities of air, it might be expelled a priori , if

the efcape of the air was the occafion of the water’s

finking, that equal weights of fait would produce

equal augmentations of bulk, and unequal weights

augmentations proportionable to their weights ; but,

to be affured of this, I took a matrafs containing

about 30 ounces of water, the tube being cylindrical

for about 7 inches in length. When the matrafs

was filled to a proper mark, I put into it 7 penny-

weights of powdered fai gem.: the water after the

folution had rifen through 17 tenths of an inch ; by

the addition of 14 pennyweights more, the water

was raifed through 5 1 divifions from the firft mark,

or twice 17 from where it flood after the folution of

7 penny-
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7 pennyweights. In the fame matrafs I tried a

fimilar experiment with nitre; the water was raifed

through io divifions, by 3 pennyweights of powdered
nitre; and by 18 more, it flood after the iolutionat

the 70th divifion from the firft mark, and confe-

quently rofe through fix times the fpace, through

which it had been raifed by 3 pennyweights. From
thefe, and other experiments of the fame kind, I am
difpofed to believe that equal portions of fait produce

equal augmentations in the bulk of the water wherein

they are dilfolved ; at leaft, this holds true when the

fait dilfolved bears but a fmall proportion to what
would be requifite to faturate the water. But, in

making this experiment, great care muft be taken to

keep the falts of the fame drynels ; I had once tried

it with three equal quantities of fea fait, and arrived

at a quite different conclufion ; the increafes of bulk

occafioned by the folution of the feveral falts being

feparately taken, as 15, 16, 17, but the fait being

much drier than the air in the laboratory, had un-

doubtedly attracted the humidity, and that portion

had attra&ed the moft which had been the longeft in

it, and which was laft dilfolved. Nor fhould the

temperature of the water be negledted ; a fenfible

error may proceed from a minute change in that.

This experiment confirms the firft, for, was any part

of fait abforbed into the pores of the water, it cer-

tainly ought to be expedited that the elevation oc-

cafioned by the folution of 3 pennyweights of

nitre fhould be lefs than 4-th of that occafioned by

18 pennyweights, and yet I found it to be accurately

4-th upon repeating the experiment with diftilled

water. It confirms it too in another view, 3 penny-

X x 2 weights
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weights or th part of the weight of the water,

raifed it through one inch ; hence __l_th part would
have raifed it through one tenth of an inch, which

any eye may diffinguifh.

Dr. Lewis, for whofe great abilities in chemiftry

I have a very high refpetf, in his little treatife upon

American potafhes, is of opinion, that the augmen-
tation of the bulk of water doth not proceed uni-

formly, according to the quantity of fait added ; and

he forms his conclufion from obferving, that the Ioffes

of weight fuftained by the fame body in different

folutions, were not uniform, but continually dimi-

nifhed
;

the Ioffes correfponding to feven lucceffive

equal quantities being as 244. 24. 234. 22. 22. 21.

20. Upon confidering this matter in a mathematical

light, 1 an inclined to draw a quite different conclu-

fion ; but I will firft mention fome experiments

which I had formerly made with a different view,

and which agree very well with Dr. Lewis’s.

Experiment VIII.

I had conceived that if, in a given quantity of

water, feveral quantities of fait, increafing in any

arithmetical or geometrical progreffion, were diffolved;

that the increments of fpecific gravity would increafe

in the fame progreffion. In order to fee whether this

conjecture could be eftablifhed by experiment, I dif-

folved in a given quantity of water, different portions

of fea fait, increafing in the progreffions expreffed in

the annexed tables, where the firft column of each

denotes the proportional quantities of fait in penny-

weights, the fecond, the lofs of weight of a given

5 .
body
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body in quarter grains; the third the excefs of the

fpecific gravity of each iolution, above the fpecific

gravity of water.

Tab. I. Tab. II. Tab. III.

263 0 263 0 883 0

9 2 73 10 5 269 6 4 899 16

18 282 IQ
10 274 1

1

8 9 i 5 32

27

36

292
201

29

38

15
20

280

285
17

22

12
16

930
945

47
62

45 309
0
46 25

3°

289

294

26

3 i

20

24
959
97 i

76
88

35 300 37 28 985 102

40 304 41 32 996 u 5
45 3°9 46 36 1009 126

5° 3 12 49 40 1020 *37

55 3 l6 53

The difference of the numbers in the third co-

lumn of each table from arithmetical progreflions, is

obvious at firft view, the difference of the two laft

numbers of each being confiderably lefs than the

difference between the two firft: and the numbers
6. n. 22. 41. correfponding to the geometrical

progreffion 5. 10. 20. 40. in the fecond table as well

as the numbers 16. 32. 62. 1 13 correfponding to the

geometrical progreffion 4. 8. 16. 32, in the third,

differ confiderably from geometrical progreffions,

whofe common ratio is £.

In making thefe experiments there are three obvi-

ous fources of error : the heat may not remain con-
ffant ; the additional weights of fait may not be ac-

curately equal ; and the weight of the given body
may be more or lefs than what is expreffed by any

quantity
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quantity lefs than \ of a grain
;
yet the differences of

the preceding numbers, from arithmetical or geome-
trical progrefiions, are too great to be explained from
any or all of thefe fources taken together. We
may obferve that the Ioffes of weight, correfponding

to equal portions of fait, are, upon the whole, di-

minifhed; but it will not follow from thence that

the bulks are not equally augmented. For, ffnce the

fpecific gravity of every body is properly denoted

by a fraction, whofe numerator exprefies the abfolute

weight, and denominator the magnitude of the

I j ,
W W-\-X W+2X wA- 2x o . r • rbody: let —,—— , , — , &c. be a fenes of

J m m 4- y w -f- z m -f s

fractions, whofe feveral numerators exprefs the

weights of a given quantity of water, as increafed by

the addition of equal portions of any fait denoted by

x, and whofe denominators exprefs the bulks of the

water after the folution of each portion of fait, the

increments of bulk being denoted by y, z, s

;

now
let us fuppofe that the Ioffes of weight fuftained by
the fame body, that is, the fpecific gravities, increale

uniformly, then will the above feries of fractions

increafe uniformly,
, tv wA-x ,

let ——a \ —;— A- bt
m ’ m-\-y 1

w -f- 2 x

m-f-z

— a 4- 3 by from thefe equations

inveffigating the proportion between y , z, s,

which reprefent the augmentations of bulk, it will

appear that y : z : : a-\- ib : za-\-2b, or in a greater

ratio than that of i : 2 and that z : s :: 2a-{-6/>
:
ya

-\-6b or in a greater ratio than that of 2:3, in

which ratios they ought refpe&ively to have been,

had the denominators or the bulks of the fluid in-

creafed
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creafed uniformly, when the fpecific gravities or ab-

folute weights increafed uniformly. We fee from

this, what conclufion fhould have been formed, had

the increments of fpecific gravity from equal portions

r . . w w+ p
of fait been equal. Again, fuppole that -

,

— L

-

b —
,
&c. denote a feries of fractions, whofe

numerators, exprefiing the weights of a given quan-

tity of water as increased by the addition of fait, and

whofe denominators, exprefiing the bulks, both in-

creafe uniformly, then will the feveral differences be-

tween the 2d and ift, between the 3d and 2d,

and fo on, be as
m x m+ q* m+qXm+xq* m-\- iq X 7W+ 3J*

=-——— -7 &c. which fra&ions being inverfely

as their denominators conftitute a decreafing feries
;

but the increments of fpecific gravity from the

addition of equal portions of fait, are proportionable

to thefe fractions, and therefore ought perpetually to

decreafe, though we allowed the bulk of the com-
pound to be precifely equal to the bulk of the water

and fait taken together, that is, though we allowed

the bulk of the water to increafe uniformly accord-

ing to the quantity of fait added : now as it is

evident from Dr. Lewis’s experiments, and from

each of the preceding tables, that the increments of

fpecific gravity do decreafe upon the whole, when
the abfolute weights increafe uniformly, we may
venture to conclude that the bulks increafe uniformly

alfo. I thought proper to explain the foregoing

principle and to determine the ratio, becaufe the

matter
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matter feems to have been miftaken by many ; how-
ever, it may be eafily apprehended that the increments

of fpecific gravity, from the addition of equal quan-
tities of fait to a given weight of water, ought per-

petually to decreafe ; becaufe the difference between
the fpecific gravities of the water and of the fait

perpetually decreafes, as the water approaches to

perfedt faturation. In like manner, if to a given

quantity of water we add any number of equal

quantities of oil of vitriol, or any fluid mifcible with

and heavier than water ; the increments of fpecific

gravity will perpetually decreafe, though they will

never entirely vanifh, becaufe there is a perpetual

approximation to the fpecific gravity of the acid,

which yet the mixture can never acquire ; and, vice

verfa,
if to water we add a lighter fluid, as fpirits of

wine by equal portions, the fpecific gravity of the

mixture will conflantly decreafe by unequal decre-

ments ; but the decrements will never vanifh, becaufe

the mixture mull; ever remain fpecifically heavier than

fpirit of wine.

Experiment IX.

The quantities of various falts, which may be

difiolved in a given quantity of water, have been

afcertained by Boerhaave, Eller, Spielman, and

others ; their accounts differ fomewhat from one

another, as might be expected from the different

temperatures of the air, the different ftate of their

falts; the different times (a circumftance of no fmall

confideration in this matter) which they allowed the

water to adt upon the falts before they concluded it

to

I
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to be fully faturated, and from fume other circum-

ftances which might perhaps with advantage be taken

into the account, and a more accurate table compofed
than hath hitherto been publifhed

; but as the differ-

ences would be fmall, and might not tend to any new
difcoveries, 1 could not periuade myfelf to be at the

trouble of making the requifite experiments'. I

thought it would be a more ufeful undertaking too
# t bi

O
determine the fpecific gravities of faturated folutions

of various falts. In compofing the following ‘table,

1 ufed every podible precaution the folutions were
fully faturated, by permitting the water to red upon
the falts for feme weeks, and frequently fhaking the

folutions during the interval : I had fome reafons

for chufing this method rather than the much fhorter

one of diffolving the falts in hot water, and letting

the folutions cool, though the event will be much
the fame in both ways ; my balance was extremely

fenfible, though I did not ufe any weight lefs than a

quarter of a grain ;
the water in which the falts were

diffolved' was not \ of a grain in 890 heavier than

diddled water ; the folutions were all of the fame
temperature, Fahrenheit’s thermometer danding be-

tween 41 and 42
0
during the whole time of taking

the fpecific gravities.

A Table exhibiting the fpecific gravities of water

faturated with various falts. Thermometer
41

—

42
0
, barometer 30 inches.

Water in which the Cryd Is of tar 1,001

falts were diff. 1,000 Arfenic 1,005
Saturated with Borax 1,010

quicklime 1,001 Corrof. fublim. 1,037
Vol. LX. Y y Alum
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Alum 1,033 Nitre purified 1,095
Genuine Glau. fait 1,052 Rochelle fait 1,114
Vitriolated tart. 1,054 Blue vitriol 1*150
Common fait 1,198 Green vitriol 1,157
Arfen. nitre 1,184 Sal gemmas 1,170
Glau. fait Lyming. 1,232 Epfom fait Lym. 1,218
Sal ammon. 1,072 White vitriol 1,386
Vol. fait of fal. am. 1,077 Pearl afh 1 ,53

4

Cryftals of kelp 1,087

By making other tables fimilar to the preceding,,

when the thermometer ftands at 62°, 82°, 102°, &c.
or when the heat increafes or decreafes in any known
ratio; it is extremely probable that the law, accord-

ing to which the diffolving power of water varies
-

with the variation of its heat, might be inveftigated-

I have fome reafons for thinking that though it in-

creafes with the increafe of heat, yet it doth not

increafe in the direct fimple ratio of the heat ; but

what the law is, or whether all falts follow the fame

law, I cannot, from any experiments I have already

made, determine ; and 1 have no leifure at prefent to>

profecute the enquiry. The conclufion will be un-

avoidably liable to a fmall inaccuracy for whether

the fpecific gravities be inveftigated by weighing the

feveral fluids in a given veflel filled to a given mark,

or by weighing a given folid in. each of them, we
fhall not thence obtain the weights of equal bulks,

fince the containing veflel or the folid, from the

difference of the heats, have a different capacity or a

different bulk. However, it is not apprehended that

this circumftance would fenfibly affedt the conclu-

fion, efpecially as it is fubjedt to calculation and

might
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might be allowed for. It ought, at the fame time*

to be obferved, that a given bulk of the water with

which the fpecific gravities are compofed, will have

. different weights when the heats are different } and

thefe differences ought firft to be afcertained.

Experiment X.

Having thus determined the fpecific gravities of

faturated folutions of feveral falts, in a given degree

of heat ; my next enquiry was to find the fpecific

gravities of water impregnated with a given quantity

of the feveral falts: I accordingly diffolved in 168

pennyweights of water, 14 pennyweights, or T*_ of

the weight of the water of the eight following falts*

The thermometer was at 40° and barometer at 29I.

A Table of the fpecific gravities of water impreg*

nated with of its weight of

Water 1,000

Sea fait 1,059
Blue vitriol 1,052
Nitre 1 ,650
White vitriol 1,045
Green vitriol 1,043
Glau. falts Lym. 1,039
Glau. falts Genu. 1,029

Salammon. 1,026

I could not have made this table much more ex-

tenfive, fince in the 40th degree of the thermom.
Y y 2 water
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water will not diffolve of its weight of alum, bo-
rax, vitriolated tartar, corrofive fublimate and a

great many other falls ; however, as fuch a table can-

not fail ol being ufeful in chemical, and perhaps

medical refearches, it would be worth while to make
it more general, either by dillol ving a lefs portion of

fait, cr making ufe of a greater degree of heat.

j

Experiment XI.

To th.fe tables I have fubjoined another of a

different nature, wherein the fpecific gravities of

water impregnated with different quantities of the

fame fait from g. down to the 1024th part of the

weight of the water, 'are determined. I cannot

accufe myfelf of careleffnefs in making any of the

experiments from which the table is formed ; but

part of it being made in a room where the heat was

about 55
0

, and the other in my laboratory, when it

did not exceed 46°, a certain inaccuracy, though it

will be a very fmall one and fcarce fenfible in the

weight of the fmall body which I ufed, will attend

it upon that account. The fait was fea fait of the

hneft kind, and extremely dry j many of the experi-

ments were repeated.

A Table of the fpecific gravity of water impreg-

nated with different quantities of fea fait.

Thermometer between 46 and 55
0
.

Water ,1,000

Salt 4 1,206
I
4-
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I
4 i,i6o
i

T I , I 2

1

i

T 1,107

~T 1,096
X

T 1,087
i

* *9* I >°74
I

TT I >°59
i

7

T

1,050
X

T"F V*
0 00

i
TT 1 >°45

i

TT 1,040
I

77 1,032
I

TT 1,029
X

TT 1,027
X

TT 1,025
X

TT 1,024
i

TT 1,023
i

TT 1,020

TT 1,019
i

TT 1,015
i

TT 1,014
i

TT ,013
X

TT 1,012
X

TT 1,009
X

TT 1,007
i

7 o T 1,006

7TT 1,005
X

TTT 1,004
X

TTT • 1,003
X

7 TT 1,0029
X

TTT 1,0023
i

TTT 1,001

0

TTT
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1,0017

t4-t 1.0014

ttt 1,0008

T-o-Vt 1,0006

From this table it will be eafy to determine how
much the fpecific gravity of water is increafed by
the folution of a given quantity of fait, and, vice

verfa , if we know the fpecific gravity of any folution

of fait, we may form a good conje&ure of the

quantity of fait contained in it, which obfervation

may be of ready ufe in eftimating the fhength of

brine fprings, and of fea water, taken up in different

climates, or upon different coaffs in the fame climate.

Thus, if a fait fpring, or fea water, fhould weigh _.!
tr

more, bulk for bulk, than common water ; we may
conclude that it contains T‘^ of its weight of fait ; if

it hath nearly / if _‘
T , -rVi if m TT i

and fo on : we may always find limits near

enough to form a conclufion from, though the exadt

number denoting the weight in any particular cafe

fhould not be met with in the table.

After I had drawn up the preceding account of the

experiments which I had made, I received the Berlin

Memoirs for 1762, publifhed laft year, in which

there is a memoire entitled

—

Experiences fur le poids

du fel et la gravite fpecifique des faumures faites et

analyfees
,
par M. Lambert. In this memoire, the

very ingenious author hath made much ufe of the

principle, which I have endeavoured to call in queffion

in the beginning of this paper 3 and hath calculated

the different quantities of fea fait, which are abforbed

into
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into the pores of water, when a given quantity is

diflolved in different quantities of water. The ad-

miffion of this principle hath drawn him into fome
conclufions which feem not quite confonant to true

philofophy ; as when he afierts that the quantity

which is abforbed into the pores, is not proportional

to the number of the pores or the quantity of water:

for, if a given quantity of water, fuppofe A, will

abforb a given quantity of any fait, fuppofe a , I can

fee no pofhble reafon why mA fhould not abforb

ma: for imagining m A to be divided into portions

refpedlively equal to A, and equal quantities of fait

to be dilTolved in each of them ; then, from the fup-

pofition, each of them will abforb a j and when they

are all mixed together, as no precipitation will

enfue, the fum, or m A, muft have abforbed ma.
But I have no inclination to animadvert upon what
feems to be a fmall miftake of an author, whofe
various writings do much honour to philofophy in

general, nor to involve myfelf in a difpute with any

one. The following experiment may perhaps be
thought conclufive againft the doctrine of falts- being

abforbed into the pores of water: I took a large

glafs receiver, containing near fix gallons ; into its

neck, by means of a hole bored through a cork, I

cemented a fmall glafs tube ; and having filled the

whole up to the middle of the tube with water, I

dropped in a piece of fea fait, weighing lefs than one
forty thoufandth part the weight of the water : the

water infiantly rofe in the tube, continued finking

during the folution, but at laft remained as much
elevated as it would have been had there been no

3 more
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more water than what would have been fufficicnt

to diflbl ve it. In making this experiment, the re-

ceiver (hould not be touched-' by the hand, for its

parts fuddenly expanding themfelves occafion an

inftantaneous finking of the water in the tube, as

I have frequently experienced, and might thus in-

duce a fufpicion of the water’s not being elevated by

the addition of fait. 1 would not be underflood from

thefe experiments to deny the porofity of water,

fince philofophers have thought;.. that the paf-

fage of light through ft, and other phenomena
indicate the exigence of vacuities in it; but I cannot

believe, however foiution be carried on, that the

(mailed quantity of filt can he difiolved in the

larged quantity of water, without increafing its

magnitude. The caufe of the water’s finking during

folu'ion doth not appear to be fio certa n
;

the

efcape of air, to which all the appearances induced

me to refer it, and to which it may perhaps diil be

owing, feems to be liable to iome objedlions, not only

from the experiments I have before mentioned, but

from the following.

Experiment XII.

I took two matrafies of eoual dimenfions, one

filled with common water, the other with boiled

water. I poured into them equal quantities of oil

of vitriol ; in the firft there feemed to be an univer-

fal precipitation of air, as it were, from every

particle of the fluid, which, by little and little, form-

ed itfelf into larger bubbles, and afeending through
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the neck, efcaped j in the other, hardly any air

could be obferved, the water funk during the fo-

lution of the acid very apparently, yet _^_.th part

of the water’s weight of acid caufed a fenfible

elevation : fo that, whatever may be thought of the

.caufe of the water’s finking during the folution of a

fait, the principle of its being to a certain degree

imbibed into the pores of water feems in no cafe to

be true, whether the fait be in a concrete or fluid

form. This fubjedt may receive fome illuftration

from what is obferved in the freezing of water

;

ice from common water is always fpecifically lighter

than water, from its retaining in its concrete form
feveral air-bubbles, which enlarge its bulk without

adding to its weight ; this ice, when put into a

matrafs, after the manner in which all the preced-

ing experiments with falts were made, would elevate

the water moft upon the firfl: immerfion : the water

would fink as the ice melted ; equal portions of ice

would produce equal elevations both before and after

folution j the air would be feparated in a form more
or lefs vifible, according to the circumfhnces in

which the experiment fhould be tried ; and not the

fmalleft portion of ice could be diflolved without

increafingthe bulk of the whole. Salts do not feem
to differ much from ice in the manner of their form-

ation, and as fimilar phenomena attend their folution

in water, why may we not explain them from the

fame caufe ? But if any one Ihould think differently,

notwithftanding the experiments which have been

produced, I profefs mylelf extremely ready to liften

to any reafoning founded upon experiment which
Vol. LX. Z z may
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may tend to prove my opinion to be erroneous

;

having no partiality for any thing but truth, nor

being afhamed of ignorance or miftake in any

matter, refpedting the comprehenfion or explication

of even the minuteft operation of nature: ego qui-

dein hoc fum contentus quod licet quo quidque jiat

ignorem
,
quid fiat intelligo.

XXIX. An
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XXIX. An Account of an Occultation of

the Star £ Tauri by the Moon
, obferved

at Leicefter ; By the Rev. Mr. Ludlam,

in a Letter to the Rev. Mr. Mafkelyne,

Afronomer Royal.

Reverend Sir,

Read June 4,'|~ Here fend you an account of the oc-

cultation of the ftar £ Tauri by the

moon, as we faw it at Leicefter April 28, 1770.
The necefiary obfervations for examining the clock,

are fubjoined, which I think fhould always be done
by thofe who have not fixed obfervatories j or where
their inftruments are not well adjufted at firft, and

frequently examined afterwards. Without being

thus particular* no one can judge what degree of

credit may be afforded to fuch obfervations
5 and it

has, befides, this advantage, that if a miftake fhould

be made in the calculations grounded on them, any

perfon verfed in Aftronomy can redify it.

I beg the favour of you to communicate this to the

Royal Society j and am,

With the greateft refped,

Their and your moft humble fervant,

Leicefter, April 29, 1770. W. LudlatTU

Z z 2 The
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The immerfion was noted at ixh 41™ 7* by the

clock. I think it might be two feconds fooner, be-

caufe the clock being of neceflity at a diftance from

the telefcope, the inftant of the immerfion was figni-

fied by ftriking upon a bell. The emerfion was

about xh 31' but with fome uncertainty, the ftar be-

ing hid by a cloud at its firft coming out.

By the obferved tranlits of the fun and ftars, the

clock loft three feconds between the 25
th and 28 th

.

On the 25
th

,
by correfponding altitudes, the clock

was 1
'
46", 8 too flow ; whence on the 28 th

it was

1
'

49", 8 too flow. This confirms the obfervation

made by correfponding altitudes on the 28 th
,
by

which it was 1
' 50" too flow at noon : the clock was

then lofing at the rate of four feconds a day ; whence,

on the 28 th at ixh
, it was 1

'
51", 5 flower than

mean time. The equation of time on the 28 th at

ixh was 2
'

47", 5, whence the immerfion was at

ixh 45' 44" apparent time.

The Telefcope made ufe of was one of Dollonds,

with a triple objed glafs of 33-!. inches focal diftance,

and which magnifies 52 times.

Tranfits
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Day
Traniits

of the '1 ime by the clock

month Paflage over Objeft

Firft
Meridian

Third

I 77° wire wire

M s H M s M s

April 2 4 53 54 xxnr 54 4 2 55 2 7 i
'

Sun
5 6 6 5 6 53z 57 58

.

26 7 36 X 8 21 9 Si 7 V irginis

27 1

1

8- IX 11 55 1

2

41 0 Leonis

3 39 X 4 2 5 5 9i 7 Virginis

i 7 28 l8 24 J 9 9 * Virginis

46 35 47 21 48 Spica V
53 24 XXIII 54 1 1 54 sH

• Sun
55 35 5 6 22 57 8

28 7 9 IX 7 56 8 43 0 Leonis

59 4 i X 0 26i I I I 7 Virginis

1 3 30 2 Si r 5 10 * Virginis

42 sH 43 23 44 8 spica V
53 10 XXIII 53 5 7l 54 44 Sun
55 2^ 5 b 9 5 6 55

29 3 IOj IX 3 58 4 44 0 Leonis

53 0 XXIII 53 47 54 33i Sun
55 13 5 6 0 5<> 46

Correfponding altitudes taken with an Hadley's
quadrant of feven inches radius, by refledlion from
water.

Double Alt. 65°

Up. limb

Center

Up. limb

Center

Up. limb

Center

Low. limb

Sun April 25, 1770

Index err. -f- i
r

Time by the clock.

Eaftern Az. Weftern Az. Meridian

VIII 2
1 48I

23 42
2 5 37

hi 30 43
28 52
26 5+|

Second fet.Doub. Alt. 67° 30'

viii 30 45
32 40

34 3 Si

in 21 43
19 49
r 7 53

Third fet. Doub. Alt. 70°

viii 39 53
41 50

43 48

111 12 34-i
10 41

Mean of all three fets

Cor. for | interval 3
h 20'

Paffage over true meridian

Clock too flow

56 1 Si
17

! 5 l

&
x 4?

*3

J Si

S6 15,2— 16,3

55 58,9

1 46,8

Sun April 28, 1770

Double Alt. 79
0

1

1

; Index err. -f i
m

Time by the clock.

Eaftern Az. Weftern Az. Meridian

Up. limb ix 8 i2§ 11 43 6 z XI 55 392
Center 10 16 4 i 3 39l
Low. limb 12 22! 38 56 38!

Mean *1 55 39-5
Cor. for f interval 2h 20 — ! 3.5

Paflage over true meridian xx 55 26

Clock too flow 1 50

XXX. Extraff

•Mu*
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Received February 8, 1770.

XXX. ExtraSl of a Letter from John
Winthrop, Efq\ F. R. S. Hollifian Pro-

feffor of Mathematics and Natural Phi-

lofophy, at Cambridge, N. England ; to

B. Franklin, LL. D. F. R. S. Dated
Sept . 6. 1769.

Read April FIND that Mr. Blifs and Mr.
Hornfby, in their calculations in the

Philofophical Tranfa£tions, fuppofe the phafes of the

tranlit of Venus, to be accelerated by the equation

for the aberration of light, which amounts to 55"
of time. According to my idea of aberration, I

fhould think the tranlit would be retarded by it. I

can very ealily fuppofe that I am in an error ; and

that I may more readily be led out of it, I beg leave

to lay before you the feveral fteps by which I have

been led into it. And I think it will be belt to

take fome fimilar inftance, rather than to confider

the thing in a general abftradt manner.

1. Let
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i. Let the pa-

rallelogram E re-

prefent a vefiel

Jailing in the line

LR, from left

hand to right j

and S, a fixed

ftation, e. g. a

caftle,difcharging

balls in the right

line S M, per-

pendicular to the

route of the vefiel.

If the vefiel had

been at reft, a ball

arriving at the

middle of it, M,
would have gone

right acrofs it, to

N. But as it is

fuppofed to be

failing, the ball

will not go right

over from M to

N, but will crofs

the deck obliquely, in another right line, as M O,
and fo will be left behind towards the Bern as much
as the vefiel had gone forward, while the ball was
eroding it ; and MN will be to NO as the velocity

of the ball to the velocity of the vefieh Thus, to

the people on board, the ball would feem to move
obliquely acrofs the deck, as if it came from fome

point
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point T in the line OM, produced, inftead of com-
ing from S. And a tube capable of receiving the

ball, would allow the ball to pafs through it without

finking its fides, if it were inclined forward in the

direction O M ; which it would not do in any other

htuation. The angle OMN or SMT anfwers to

the aberration ; and fuppofing S to be the fun, and
E, the earth, this angle is 20"; and the general

effedt is, to make the fun, or any fixed ftar, to appear

farther that way towards which the earth is mov-
ing.

2. Let us fuppofe another veffel V, between S

and E, failing the fame way as E, in a parallel

dire&ion. If both the veffels failed with the fame

velocity, a ball from V coming to M, would go

right acrofs to N, juft as if both of them had been

at reft ; becaufe the ball, while crofting the veftel E,

would be carried juft as far to the right hand as the

points M and N are. And a tube to receive it rauft

be held in the direction MN. So here would be no

aberration of the veftel V.

3. Suppofe V to move the fame way, but flower.

A ball from V would now be really carried forward,

that is, to the right hand, though not fo far as in the

fecond fuppofition ; and therefore would be left be-

hind in refpedt of the veftel E 3 and fo, would

come to the fide of the veftel fomewhere between O
and N ; but the greater its velocity towards the

right, the nearer to N. So that if the velocity of

V were to be continually increafing from nothing

till it became equal to that of E, a tube to receive

the ball mull; be held firft in the direction O M, look-

ing forward, and afterwards, more and more in-

1 dined
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dined till it came into the perpendicular dire&iori

MN. From hence it is natural to conclude,

4. That if V move the fame way, but fwifter, a

tube to receive the ball mud be reclined backward.

For the ball would now be carried to the right hand
farther than in the fecond fuppolitionj and there-

fore would come to the other fide of the veffel at

fome point P on
the right hand of

N, as if it pro-

ceeded from fome
point Q^on the

left hand of S.

This laft feems

to be the cafe of

the tranfit, by
fuppofing S to be

the fun, E the

earth, and V the

planetVenus paf-

fingbetweenthem

from left to right,

and with a greater

velocity than the

earth (greater,

nearly as 24: 20).

And it fhould

feem that the

aberration mull
make Venus ap-

pear farther to

the left hand, or L
to the Eaft from

Vol. LX.
:jX V

R

A a a the
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the fun, and confequently retard the tranfit, and
make it happen later than it would otherwife do.

Thus, Sir, I have explained very particularly my
apprehenfion of the matter ; and 1 make no doubt

you will immediately difcover where the error lies,

and fhall take it as a great favour if you will pleafe

to point it out to me.

XXXI. Extras
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XXXI. ExtraSi of a Letter from Mr.
Mallet, of Geneva, to Dr. Bevis, F. R . S.

Read June 2 1,"!" HAD the pleafure of writing you a

few lines in the month of Auguft, laft

year, when I fent you my obfervations relative to the

tranfit of Venus, which the Peterfburg Academy has

printed without my knowledge, whilft I was yet in

Lapland. I left Rufiia foon afterwards, and have

been five or fix months in my own country. Part

of this time I have employed in reducing and com-
puting my obfervations made in the North, to get

what ufeful refults I could from them, which I have

juft now fent to Peterlburg, to be printed in the

Commentaries of the Academy. As it may be fome
time before that volume will be publifhed, I thought,

Sir, you might be willing to be informed of fome of

the principal conferences refulting from my ob-

fervations.

i°. To determine the latitude of Ponoi, where I

obferved the tranfit, a great number of meridian al-

titudes of the ftars and Sun, taken with a quadrant

of 2 feet radius, made at London by Mr. Sifi’on,

gave the elevation of the pole 6y° 04' 30". I was

not able to make any other obfervation but that of

the Sun's eclipfe, on the 4th of June, for determin-

ing the longitude. I obferved with a 1 2 feet achro-

A a a 2 made
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matic telefcope of Dollond, the end at o h oj' 55"
apparent time. The celebrated M. L. Euler, who
has computed feveral obfervations of this eclipfe

made in different places, finds, by my obfervation,

the difference of meridians between Paris and Ponoi

2h 25' 33", that is, 38° 5 P Eaft of Paris.

2°. On the obfervation of the tranfit of Venus.

I obferved, with the fame telefcope, the interior

contact at the entry at ioh 15' 4" apparent time.

I have computed very fcrupuloufly the effect of

parallax on the moment of this contact; I made ufc

of the fame elements that M. de la Lande gives in his

Memoire, printed in 1764, excepting that I affume

the neareft diftance of the centres of Venus and the

Sun, feen from the centre of the Earth io' 27";
which quantity I deduced from the whole duration,

obferved at Hudfon’s Bay, by Meff. Dymond and

Wales, as given in the news-papers. I find the

effect of parallax 7' 03" of time, whereby I muff

have feen the contat fooner than at the earth’s

centre. The computation of my obfervation gives

moreover the moment of the conjunction at 1

2

h

46' 2 if" apparent time at Ponoi, and the geocentric

latitude of Venus for that moment io' 3 3
//

>9 -

If the neareft diftance of the centres be taken 5"
lefs, I find the effet of parallax 7' 11" of time,

that is, 8" greater, the latitude becomes 5" lefs, and

the moment of the conjunction i
/ 28" later.

3
0

. I have made a great number of obfervations for

determining the force of gravity and the length of

the fimple pendulum Twinging leconds. I ufed an

invariable pendulum which M. de la Condamine got

conftruted at Quito, when the French academicians

went
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went thither to meafure a degree of the meridian,

which he was pleafed to fend me to Peterfburg;

this pendulum, which is no other than a fimple fteei

rod fixed to a lentille, made at Para 98740 ofcilla-

tions in 24 hours of mean time, and at Paris 98891
in the fame time. I made experiments with this

fame pendulum at Peterfburg, before my departure

for Lapland, and have repeated them fince my return

thither. They give the number of ofcillations in

24 hours of mean time 98941, having been care-

ful to preferve conftantly the fame temperature, and

to caule the pendulum to fvving very fmall arcs.

At Ponoi, I found the number of ofcillations

98946. Hence it follows, that the fimple pendu-

lum, which beats feconds at Peterfburg, will be

441,02 lines (Paris meafure), that is, JLL. lin. longer

than the pendulum which beats feconds at Paris

;

and the pendulum at Ponoi will be 441,22 lin. that

is -iLs_ lin. longer than that of Paris.

The excefs of the Paris pendulum above that at

the equator has been determined by the academicians

1,50 lin.; and admitting Sir Ifaac Newton’s principle,

and Huyhens’, that the increafe of gravity, in ap-

proaching the pole, follows the ratio of the fquare of

the fine of latitude, we fhould find 1,98 lin. for the

excefs of the Peterfburg pendulum above that at the

equator, inftead of 1,95, which I find by my ex-

periments ; the fame calculus would give 2,24 lin.

for the excefs of the Ponoi pendulum, inftead of

2,15 lin. which refuits from my experiments.

Hence it would follow that the increments of gravity

follow a ratio fomewhat greater than that of the

fquares of the fines of latitude ; and this refult is

confirmed

1
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confirmed by the experiments made at Pello in Lap-
land, by the French academicians.

4°. I obferved feveral times very exactly at Ponoi,

the declination of the magnetic needle i° io' Eafl.

5°. Exaft obfervations of the inclination of the

needle made in different places of our globe, com-
bined with thofe made long ago on the declination,

would be very interefling and proper for the ad-

vancement of our knowledge, as to the theory of

magnetifm, which hitherto is but little underflood.

It is the difficulty of making fuch obfervations, and

obtaining accurate refults, which has difcouraged phy-

ficians and travellers
;
but it is furprizing that fo little

has been done in this matter, fince Dr. Daniel Ber-

noulli furnifhed us with new ideas for conflrudting a

machine fit for determining the true magnetic incli-

nation, in a Memoire, which gained the prize pro-

pofed for this fubjedt by the Paris Academy, in 1743.
He got an inclinatory needle conftrudled at Bafle,

upon new principles, and the experiments he made
allured him of luccefs ; he found the inclination at

Bade 7 1 § degrees.

Mr. Euler, the fon, made ufe of the fame compafs

at Berlin, but by employing a method entirely

different from that of Dr. Bernoulli. He gives the

particulars thereof in the Memoirs of the Academy
of Berlin, 1 7C5. After a great number of obfer-

vations, he found the inclination to he then at Berlin

between 72! and 73 degrees. At Peterlburg I got

conflrudled a like machine, and ufcd it for determin-

ing the inclination at Peterfburg, Kola, and Ponoi ;
I

employed both the methods of Meffi Bernoulli and

Euler, and found a wonderful agreement in the re-

fults
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Suits drawn from a great number of experiments.

Two needles made by different artifts, one at Bade,

the other at Peterfburg, confequently fufceptible of a

different magnetic force, produced but very minute
differences, inevitable in fo delicate experiments ; the

feveral particulars are recited in the papers I have

fent to the Peterfburg Academy, from whence it

may be concluded that it is poffible to determine

with this instrument the true inclination of the

magnetic needle, without being any way liable to an

error of half a degree in the refult, which in my
experiments is as follows.

At Peterfburg lat. 59
0
55' longitude 48° the incli-

nation was in 1769 73°±

6°. I have moreover Subjoined the feveral particulars

of my meteorological observations, during my five

months ffay in Lapland. Let it Suffice to give you the

mean height of the barometer, which I found 27 in.

6,2 lin. (Paris) in March ; 27 in. 5,5 lin. in April j.

27 in. 7,6 lin. in May; and 27 in. 5,8 lin. in June:
the mean height for four months being 27 in. 64 lin.

I could not wr
ell meafure exactly my elevation above

the level of the fea, but I take it not to exceed 40
or 50 toifes.

If you think, Sir, this Summary worthy the

notice of the Royal Society, be fo good as to lay it

before them.

I am, dear Sir,

Your affectionate humble Servant,

Gourde St. Pierre, mJL.

At Ponoi

At Kola
67 04
68 54

5 8 ° 5 1 ' 76 i

49 45 77 *

Mallet.

Received.
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Received May 17, 1770.

XXXII. Experiments on the Blood, with

J'ome Remarks on its Morbid Appearances \

by William Hewfon, F. R. S.

Read June 14 & 21. S the following Experiments

y \ are made on a fubjedt generally

thought important, and as the inferences which I have

ventured to draw from them feem to explain fome
appearances in difeafes, they will not, I flatter my
felf, be thought altogether unworthy the attention

of this learned Society.

When frefh blood is received into a bafon, and

fuffered to reft, in a few minutes it jellies, or coa-

gulates, and foon after feparates into two parts, dif-

tinguifhed by the names of crafj'amentum and ferum.

Thefe two parts differ in their proportions in dif-

ferent conftitutions : in a ftrong perfon, the craf-

J'amentum is in greater proportion to the ferum than

in a weak one ; and the fame difference is found to

take place in difeafes ; thence is deduced the gene-

ral conclufion, that the lefs the quantity of ferum

is in proportion to the cra(famentum
,
bleeding, diluting

liquors, and a low diet, are the more neceffary

:

vvhilft in fome dropfies and other difeafes where the
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ferutn is in a great, and the era{[amentum in a fmall

proportion, bleeding and diluting would be highly

improper. As it is therefore fuppofed ufefui to at-

tend to the proportions of thefe parts in many dif-

orders, and even to take indications of cure from
them, it has been an objedt with thofe who have

made experiments on the blood, to determine the

circumftances on which its more perfedt reparation

into thefe two parts depends ; it being obvious, that

till this be done, our inferences from their propor-

tions will be liable to confiderable fallacies. Two of

the lateft writers on this fubjedt agree, that if the

blood, after being taken from a vein, be fet in a

cold place, it will not eafily feparate, and that a

moderate warmth is neceflary: this is a fadt that is

evinced by daily experience. They likewife fay,

that the heat fhould be lefs than that of the animal,

or than 98° of Fahrenheit’s thermometer; and that

if frefh blood be received into a cup, and that cup
put into water heated to 98 it will not feparate ;

nay, they even fay, that it will not coagulate ; but

this, I am perfuaded from experiments, is ill-founded.

Experiment I.

A tin-vefiel containing water, was placed upon a

lamp which kept the water in a heat that varied be-

tween 100 and 105 degrees. In this water was
placed a phial, containing blood that inftant taken

from the arm of a perfon in health ; the phial was
previoufly warmed, then filled, and corked to ex-

clude air. In the fame water was placed a tea-cup

half full of blood, juft taken from the fame perfon

;

Vol. LX. Bbb a
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a third portion of the blood was then received from

the fame vein into a bafon, and was fet upon a

table, the heat of the atmofphere being at 67°.

Now, according to their opinion, the two former

fhould neither have coagulated nor feparated, when
that in the bafon began to feparate; button the con-

trary, they were all three found to coagulate nearly

in the fame time ; and thofe in the warm water, not

only did feparate as well as the other, but even

fooner.

Experiment II.

The fame experiment was repeated on the blood

of a perfon that laboured under the acute rheuma-

tifm, whilftthe heat of the atmofphere was no higher

than 55
0
,
and that of the warm water was 108°

; and

the refult of this experiment was not only a con-

firmation of what was obferved in the firft, but it

even fhewed, that, that degree of heat was fo far

from leftening, that it increafed the difpofition to

coagulate ; for the blood in the cup and in the phial

was not only coagulated, but the feparation was much
advanced before the whole of the blood in the bafon

was coagulated. Thence I am led to conclude, that

the feparation of the blood in a given time, is in

proportion as the heat in which it hands is nearer

to the animal heat, or 98°; or greater . in that heat

than in any of a lefs degree. And I am confirmed

in this inference by experiments hereafter to be re-

lated, where the blood in the living animal whilll

at reft was found both to coagulate and to feparate.

It is well known, that the crajjamentum confifts of

two parts, of which one gives it folidity, and is by
fome



[ 37i ]

feme called the fibrous part of the blood, or the

gluten, but by others with more propriety termed

the coagulable lymph ; and of another, which gives

the red colour to the blood, and is called the red

globules. Thefe two parts can be feparated by

wafhing the crajfamentum in water, the red particles

difiolving in the water, wliilft the coagulable lymph
remains folid. That it is the coagulable lymph
which by its becoming folid gives firmnefs to th'c

crajfamentum,
is proved by agitating frefh blood with

a flick, fo as to collect this coagulable lymph on

the flick, in which cafe the reft of the blood remains

fluid *.

The furface of the crajjamentum, when not

covered with a cruft, is in general of a more florid

red than the blood was when firft taken from the

vein, whilft its bottom is of a dark colour, or blackifli.

This floridnefs of the furface is juftly attributed by
fome of the more accurate obfervers to the air, with

which it is in contact ; for, if the crajfamentum be in-

verted, the colours are changed, at leaft that which
is now become the upper furface aflumes a more florid

rednefs. This difference of colour, others have endea-

voured to explain from the different proportions of

* It may be proper to mention here, that till of late the

coagulable lymph has been confounded with the ferum of the

blood, which contains a fubflance that is likewife coagulable.

But in thefe papers, by the lymph, is always meant that part of

the blood which jellies, or becomes folid fpontaneoufiy when
blood is received into a bafon, which the coagulable matter

that is dilTolved in the ferum does not ; but agrees more with

the white of an egg, in remaining fluid when expofed to the

air, and coagulating when expofed to heat, or when mixed with

ardent fpirits, or fome other chemical fubftances.

Bb b 2 the
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the red particles, or globules as they are called, which,,

fay they, being in greater proportion at the bottom

of the Craffamentum, makes it appear black; but,

if inverted, the globules then fettle from the furface

which is now uppermoft,and that becomes redder. But

this I think is not probable ; for the lymph in the

crajfamentum is fo firmly coagulated, as to make it

too denfe, to allow of bodies even heavier than

the red particles to gravitate through it ; for example

gold. That air has the power of changing the co-

lour of the blood, has been long known ; and the fol-

lowing experiment Ihews it very fatisfattorily, and

hardly leaves room to refer the appearance to another

caufe.

Experiment III.

Having laid bare the jugular vein of a living rab-

bit, I tied it up in three places
;
then opening it be-

tween two of the ligatures, I let out the blood, and
filled this part of the vein with air. After letting it

reft a little till the air fhould become warm, 1 took

oft the ligature, which feparated the air from the

blood, and then gently mixed them, and I obferved

that the venous blood afi'umed a more florid rednefs,

where in contact with the air-bubbles, whiift at

ether parts it remained of its natural colour.

There is a difference between the arterial and ve-

nous blood in colour; the former is of a florid red

like the furface of the Crajjamentum, the latter is

dark or blackifh like the bottom of the craffamen-

tum. This change in its colour is produced on the

blood as it paffes through the lungs, as we fee by

opening
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opening of living animals *; and as a fimilar change is

produced by air applied to blood out of the body,

it is p refumed that the air in the lungs is the imme-
diate caufe of this change; but how it effects it, is

not yet determined.

As the blood is changed to a more florid red in

pa fling through the lungs, or from the venous to the

arterial fyflem, fo it lofes. that colour again in palling

from the arteries to the veins in the extreme parts,

efpecially when the perfon is in health
;

but every

now and then we oblerve the blood in the veins more
florid than is ufual, and it likewife frequently hap-

pens in blood-letting, that the blood which comes
firft out is blackifh, but afterwards it becomes more
florid : in thefe cafes, the arterial blood pafl'es into the

veins without undergoing that change which is na-

tural to it.

Some of the neutral falts have a fimilar effect on

the colour of the blood to what air has, particularly

nitre ; thence l'ome have attributed the difference of

colour in the arterial and venous blood to nitre, which
they fuppofed was abforbed from the air whilft in the

lungs. But we know that this is a mere fuppofition,

for air contains no nitre. Indeed nitre is far from

* That this change is really produced in (he lungs, I ant

perfuaded from experiments, in which I have diftinffly feen the

blood of a more florid red in the left auricle, than it was in the

right. But fome authors of the greateft authority fay, that

they could not obferve any fuch difference in a great number of
experiments which they made; but this I fltould attribute to

their having been later ;n opening the left auricle after the col-

lapfing of the lungs than I was ; for it feems probable, that

whatever is the alteration produced on the blood in its circula-

tion through this organ, after it is collapfed, this change can-
not take place.

being
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being the only neutral fait which has this effect on
the blood, almoft all the neutral falts have the fame.

In making fome experiments on this fubjeft, I

have obferved a much more remarkable efted: which
neutral falts have upon the blood 3 and that is, being

mixed with it when juft received from the vein, they

prevent its coagulation, or keep it fluid, and yet, upon
adding water to the mixture, it then jellies or coagu-

lates: thus, if fix ounces of human blood be re-

ceived from a vein upon half an ounce of Glauber’s

fait reduced to a powder, and the mixture agitated

fo as to make the fait be diffolved, that blood will

not coagulate on being expofed to the air, as it would

have done without the fait; and if to this mixture

about twice its quantity of water be added, in a few

minutes the whole will be jellied or coagulated, and

on fhaking the jelly, the coagulum will be broken,

and the part fo coagulated can be now feparated as

it falls to the bottom, and proves to be the lymph.

In thefe mixtures of the blood with neutral falts,

the red particles readily fubfide (efpeciallv if human
blood be ufed) and the furface of the mixture be-

comes clear and colourlefs ; and being poured ofF from

the red part, it is found to contain the coagulable

lymph, which can be feparated by the addition of

water.

I have tried all the neutral falts, and have made
a table of their effeds on the blood, but this table I

fhall not trouble the Society with at prefent : it may
be fufficient to obferve that in general they agree in

producing this change*. And it is lefs neceftary to

* It may be nectflary to obferve here, that thofe made with

the volatile alkali, and with the earth of allum, are to be excepted.

be
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be particular in giving a detail of their effedts, from

our not knowing of any ufe this would be in me-
dicine, becaufe we mull not conclude that their ef-

fects in the body would be the fame as we fee they

are out the body. Indeed, thefe experiments, as

well as many others, were not made fo much with

a view of any immediate application to medicine, as

to determine the properties of the blood chemically :

for, having fet out with a perfualton, that a more par-

ticular acquaintance with the properties of this fluid

was neceflary before we could arrive at the knowledge
of fome of the animal functions, fuch as the manner in

which the bile and other fecreted fluids are formed, I

therefore determined to do my utmoft to throw fome
lignt on this fubjedt. It was with this view that I

have made fome experiments even on living animals,

being convinced that fuch experiments could not

otherwife be made fatisfadlorily.

When blood is thus kept fluid by neutral fait?,

it ftill retains its property of being coagulable by heat,

and by other fubftances as before, air excepted. This

method of keeping the blood fluid may therefore be

ufeful, by giving us an opportunity of making fome

experiments on the blood, which we could not other-

wife do, from its coagulating fo foon when taken from

the blood-veffcls.

This property of one of the neutral falts has been

long known, amongft thofe who prepare blood for

food ; for it has long been a pradhce with fuch peo-

ple, to receive blood into a veflel containing common
fait, and to agitate it as fall as it falls, by which
means the coagulation is prevented, and the blood

remains fo fluid as to pafs through a cloth, without

3 leaving
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leaving any coagulum behind : by this means they

have an opportunity of mixing it with other fub-

ftances for the ufes of the kitchen.

Although the coagulable 'lymph fo readily be-

comes folid when expofed to the air, yet whilft it

circulates it is far from being folid : it has indeed

been fuppofed to be fibrous, even whilft moving,

in the blood-veflels, but erroneoufly.

It is this coagulable lymph which forms the in-

flammatory cruft, or buff as it is called. It likewife

forms polypi of the heart, and fometimes Alls up the

cavities of aneurifms, and plugs up the extremities

of divided arteries. It is fuppofed, by its becoming

folid in the body, to occafion obftrudtions and inflam-

mations ; and even mortifications, from the expofition

to cold, have been attributed to its coagulation. In a

word, this lymph is fuppofed to have fo great a ftiarc

in the caufe of feveral difeafes, that it would be de-

finable to afcertain what brings on that coagulation,

either in the body or out of it.

The blood, when received into a bafon and buf-

fered to reft in the common heat of the atmofphere,

very foon jellies or coagulates ; the part which now
becomes folid is the coagulable lymph, as has been

fhewn above. The circumftances in which it now
differs from what it was in the veins, are thefe: it

is laid open to the air, to cold, and is at reft ;
for

whilft in the body, air is excluded, it is always of a

confiderable warmth, and is always in motion. The
queftion is, to which of thefe circumftances its coa-

gulation whilft in the bafon is chiefly owing. This

queftion, I believe, cannot well be anfwered from

the experiments that have hitherto been made. It has

indeed
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indeed been faid, that the cold alone coagulated it

,

for, fay they, if you receive blood into a bafon, and

keep that bafon in warm water, and ftir the blood

well, it can be kept fluid. But in the experiments

from which this concluflon was made, I find there

has been a deception. In fhort I have found that it

coagulates as foon when kept warm, and when agi-

tated, as it does when fuffered to reft and to cool.

As the fubjeft feemed to me of importance, I

have endeavoured to afcertain the circumftance to

which this coagulation is owing, by feveral of ex-

periments, in each of which the blood was generally

expofed to but one of the fufpe&ed caufes at a time.

Thus, in order to fee whether the blood’s coagulation

out of the body was owing to its being at reft, I

made the following experiment.

Experiment IV.

Having laid bare the jugular vein of a living dog,

I made a ligature upon it in two places, fo that the

blood was at reft between the ligatures } then cover-

ing the vein with the fkin, to prevent its cooling, I

left it in this fituation. From feveral experiments

made in this way, I found in general, that after be-

ing at reft for ten minutes, the blood continued fluid

;

nay, after being at reft for three hours and a quarter,

above two thirds of it was ftill fluid, though it coa-

gulated afterwards. Now the blood, when taken

from a vein of the fame animal, was completely jel-

lied in about feven minutes. The coagulation there-

fore of the blood in the bafon, and of that which is

merely at reft, are fo different, that reft alone can-

Vol. LX. C c c not



[ 37 s ]

not be fuppofed to be the caufe of the blood’s coa-

gulation out of the body.

To lee the efteds of cold on the blood, I made
this experiment.

Experiment V.

I killed a rabbit,
,
and cut out one of its jugular

veins immediately, proper ligatures being previoufly

made upon it ; I then threw the vein into a folu-

tion of fal ammoniac and fnow, in which the mer-

cury flood at the 14th degree of Fahrenheit’s ther-

mometer. As foon as the blood was frozen I took

the vein out again, and put it into luke-warm water

till it thawed and became foft j I then opened the

vein, received the blood into a tea-cup, and ob-

lerved that it was perfectly fluid, and in a few mi-

nutes it jellied or coagulated as blood ufually does.

Now, as in this experiment the blood was frozen

and thawed again without being coagulated, it is e-

vident that the coagulation of the blood out of the

body is not folely owing to cold, any more than it is

to red.

Next, to fee the effedts of air upon the blood, I

tried as follows.

Experiment VI.

Having laid bare the jugular vein of a living

rabbit, I tied it up in three places, and then opened

it between two of the ligatures and emptied that part

of its blood. I next blew in warm air into the

empty vein, and put another ligature upon it, and let-
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ting it reft till I thought the air had acquired the fame
degree of heat as the blood, I then removed the

intermediate ligature, and mixed the air with the

blood. The air immediately made the blood florid,

where in contaft with it, as could be feen through

the coats of the vein. In a quarter of an hour I

opened the vein, and found the blood entirely co-

agulated: and as the blood could not in this time

have been completely coagulated by reft alone, the

air was probably the caufe of its coagulation.

From comparing thefe experiments, may we not

now venture to conclude, that the air is a ftrong

coagulant of the blood, and that it is to this its

coagulation when taken from the veins is chiefly

owing, and not to cold or to reft ?

It may not be improper to obferve here, that

there are none of the above related experiments I

have been obliged to repeat fo often as the 4th, which
was made with a view to determine whether the

blood would coagulate by reft. In the firft trial

which I made, the vein was not opened till the end

of three hours and a quarter ;
and juft before it was

opened I had obferved through its coats, that the

upper part of the blood was tranfparent, owing to

the feparation of the lymph. On letting out this

blood, it feemed to me entirely fluid ; a part indeed

had been loft, but the greateft part was collected in

the cup, and which afterwards coagulated as blood

commonly does when expofed to the air. From
this experiment I imagined that the whole had been

fluid j but from others made fince, I am perfuaded

that the part which was loft had been coagulated';

for, from a variety of trials, 1 now find that though

C c c 2 tht
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the whole of the blood is not congealed in this time

by reft alone, yet a part of it is. But as it would be

trefpaffing too much on the Society’s time to relate

every experiment I have been obliged to make for

this purpofe, I (hall only mention the general refult

of the whole.

After fixing a dog down to a table and tying up

his jugular veins, I have in general found, that on

opening the veins, at the end of ten minutes, the

blood was ftill entirely fluid, or without any appear-

ance of the coagulation’s beginning *. If opened at

the end of fifteen minutes, at firft fight it appeared

quite fluid j but on a careful examination I have

found fometimes one, and fometimes two or three

fmall particles about the fize of a pin’s head, which

are part of the blood coagulated. When opened

later than this period, a larger and larger coagulum

was obferved j but fo very flowly does this coagu-

lation proceed, that in an experiment where I had

the curiofity to compare more exactly the clotted

part with the unclotted, I found, after the vein

had been tied two hours and a quarter, that the

coagulum weighed only two grains j whilft the reft

of the blood, which was fluid, on being fuffered to

congeal, and then weighed, was found to weigh

eleven grains. I can advance nothing farther in this

part of my fubjedt with precifion. Nor can I pre-

tend exa&ly to determine the time at which all the

* I fa}', in general, it was fluid at the end of ten minutes

;

but I mult like wife mention that in one dog I found two very

fmall particles of beginning coagulation, even at this period;

yet in another I could not obferve any fuch appearance, even

at the end of fifteen minutes,

blood
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blood between the ligatures is coagulated. I have

indeed opened fuch a vein at the end of three days,

when I found a thin, white coagulum
,
which was a

mere film; the Jerum and red particles having difap-

peared. But the whole is undoubtedly congealed long

before this period. The manner in which the blood

coagulates, when at reft in the body, has appeared

to me curious, and therefore I have taken the more
pains to difcover how it happens, efpecially as it

may aftift us in judging whether or no it coagu-

lates in the heart, l’o as to form thofe fubftances

called polypi. The abovementioned times will, I

believe, be found to be thole at which the blood

congeals in the veins of healthy dogs : and as I

have found, by experiments, that the blood of a

dog and of the human fubjedt in health jellies out

of the body nearly in the fame time, that is, it

begins in three or four minutes, and is completed in

feven or eight ; I fhould therefore conclude that the

blood coagulates nearly at the fame period in the

veins of the human body. But it may be necelfary

to add here, that from experiments which I have

made, I have reafon to believe that the time at which
the blood coagulates, is different in different con-

ftitutions, and in different difeafes. For though the

blood of a perfon in health is completely coagulated

in feven minutes after it is taken out of the veins, yet

in fome difeafes, I have found the blood fifteen or

twenty minutes, nay even an hour and an half, be-

fore it was completely jellied.

As we fee in the above related experiments, that

the blood coagulates in the body when buffered to reft

for a little time, is it not probable that tis to this

caufe
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caufe its coagulation in thofe true aneuryfms, which
are attended with a‘ pouch, are owing*'? For in fuch

enlargements a part of the blood is without motion,

which will congeal when at reft, and in contadl with

the lack ; and thus one layer may be formed
;
and

the fack afterwards enlarging, another portion of the

blood will then be at reft ; and fo a fecond layer

may be formed; and thence probably is the origin of

thofe laminated thrombi met with in fuch facks.

Likewife, to the blood being at reft, is probably

owing its coagulation in the large arteries which are

tied after amputation, or other operations; for after

moft of fuch ligatures there will be a part of the

artery impervious, in which the blood can have no

motion. The coagulim after amputation might in-

deed be fuppofed owing to air
; but, confidering the

manner in which arteries are tied whilft the blood

is flowing from them, it does not feem probable that

the air has any effetft on what is above the ligature.

To the blood’s being without motion in the cavity

of the uterus
,

is its coagulation therein probably

owing ; hence the origin of thofe large clots which

we fometimes obferve to come from this cavity, and

which, when they are more condenfed by the ouzing

out of the ferum, and of the red particles, affume

a llefh-like appearance, and have often been called

moles or falfe conceptions.

In Experiment the 5th, we found that the blood

could be frozen and thawed again, without being

coagulated: this, likewife is an experiment which

* An inftance of which may be feen in the Medical Obf. and

Inq. vol. i. article xxvii. fig. iii.

7
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I have repeated feveral times, that I might be fure

of the fadt. I have alfo varied the experiment a

little, having fometimes put the vein into a phial

of water, and froze the whole in a folution of fai

ammoniac in fnow; and fometimes I have put the

vein into the folution itfelf ; and three or four times I

have put it into oil, and then froze it ; but after all

thefe trials, the refult was found to be the fame. The
blood was always evidently fluid on being thawed,

and as evidently jellied when expoled to the air.

Thus far 1 have related fuch experiments as I have

made, in order to difcover the caufes of the coagu-

lation of the blood, out of the body. Next, if a-

greeable to this learned Society, I (hall lay before

them fome other experiments that I have made on
this fluid.

XXXIli. On
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XXXIII. On the Degree of Heat which co-

agulates the Ly?nph
,
and the Seru?n of the

Blood
;

with an Enquiry into the Caufes

of the inflammatory Cruft, or Size, as it is

called : By the fame.

Read Nov.

1770.

lS’"T N the preceding paper, befides men-

JL tioning fome circumftances which pro-

mote the reparation of the blood, and which af-

fe<ft its colour, I have enquired into the caufes to

which its coagulation when taken from the veins is

owing, and the manner in which it coagulates when
at reft in the body. I fhall now proceed to lay be-

fore this learned Society, an account of fome other

experiments which I have made upon this fluid.

Befides being coagulated when expofed to the air,

the coagulable lymph, as well as the ferum ,
is known

to be fixed by heat j but the degree of heat has not,

I think, been determined. It has been fuppofed to

require a degree of heat almoft equal to that which
coagulates theferum *

; but a much lefs is necefiary,

as will appear from the following experiments.

* Vide Traite du Cceur. T. ii. p. 93. Schwenk, Haemato-
Iog. p. 13a-

Ex-
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Experiment VII.

Having found, from a number of trials, that blood,

kept fluid by being mixed with neutral falts, had
its lymph coagulated by a heat of 125 ° of Fahren-

heit’s thermometer, I fuppofed that the degree ne-

ceffary for fixing it in its natural ftate could not be

very different from this. I therefore prepared a

lamp-furnace with a fmall veffel of water upon it;

this water was heated to 125 °j and then laying bare

the jugular vein of a living dog, I tied it properly,

cut a piece of it out, and put it into this water

:

after eleven minutes, I took out the vein, opened it,

and found the blood entirely coagulated s thence I

concluded, that 125 °, or lefs, was fufficient to coa-

gulate the blood of a dog. It may be neceflary

to obferve here, that the part coagulated was only

the lymph ; for the ferum requires a much greater

heat to fix it, that is heat of 160
0

, as will appear

hereafter.

Experiment VIII.

The fame experiment was repeated in fuch a man-
ner, that the heat was never higher than 120

0
and

an half; and I found, on opening the vein at the end

pf eleven minutes, that the lymph was entirely coa«*

gulated, even in this heat.

Experiment IX#

I next repeated the experiment, fo that the heat

was never higher than 114
0
, and was commonly at

Vol. LX, D d d that
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that degree daring the eleven minutes, at the end
of which time the vein being opened, the blood was
found to be fluid, and in a few minutes after, being;

laid open to the air, it coagulated as it ufually does*

Now as the blood, in the lafl: experiment but one, was

coagulated, when the heat had never rifen above

120° and an half;, and in this experiment was fluid,

though it had been expofed to a heat of 1 1

4

0
; we

may therefore conclude, that the coagulable lymph
in the blood of a dog, in health, is fixed in a degree

of heat between 114
0
and 120 \ of Fahrenheit^

thermometer.

As to the degree of heat at which the lymph in

human blood coagulates, I have not yet had an op-

tunity of trying it in a more fatisfadtory way, than

with the mixture with Glauber’s fait, in which date

it coagulates at 1 25 As we find that the human
blood and that of a dog jelly nearly in the fame time,

when expofed to the air, 1 think it is probable, that

the precife degree of heat at which the lymph of the

human blood coagulates, is between 1 14
0 and 120°

I have thought of making the experiment on the um-
bilical cord of a recent placenta, which is the mod
likely way of coming at the truth.

The degree of heat, at which the ferum of the

blood (which fhould not be confounded with the

lymph) coagulates, is generally faid to be 150° ; but

from the trials I have made, I am inclined to be-

lieve it requires a greater heat to fix it. My ex-

periment^ were made in the following manner.

Ex-
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Experiment X.

I took a wide- mouthed phial, containing ferum>

and placed a thermometer in it, and then put it into

water which was kept warm by a lamp underneath ;

and, in making this experiment with as much ac-

'

curacy as I could, I found the heat required was 160%
which is above forty degrees more than is neceflary

for the coagulation of the lymph.

As the blood is coagulable by heat, and as the

heat of an animal body is increased in fevers, it has

been fuppofed that the blood might be coagulated by
the animal heat, even whilft it is circulating in the

blood-veflels ;
but there is little foundation for fuch

a fuppofition, fince the animal heat is naturally only

98 or ioo°, and in the moft ardent fever is not raifed

above 1 1
2°.

I (hall next proceed to enquire into the formation

of the inflammatory cruft, or fize, as it is called.

This remarkable appearance is frequently met with

in inflammatory diforders, and is formed by the coagu-

lable lymph’s being fixed, or coagulated, after the red

particles have fubflded. It has indeed been fuppofed

to be formed from the ferum of the blood } and an

excellent writer on this fubjedt feems in doubt to

which it fhould be attributed. But that it is formed

by the coagulable lymph alone, after the red par-

ticles have fubflded, appears from the following ex-

periments.

Experiment XI.

In the month of June, when the thermometer in

the fhade flood at 67 % I bled a mai) who had la-

D d d 2 boured
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boured under a phthifs pulmonalis for fome months,

and at that time complained of a pain in his fide.

The blood, though it came out in a fmall ftream,

yet flowed with fuch velocity, that it foon filled

the bafon. After tying up his arm, I attended to the

blood, and obferved that the furface became tranf-

parent, and that the tranfparency gradually extended

deeper and deeper, the blood being ftill fluid. That
the coagulation firft began on the furface, where it was
in contact with the air, and formed a thin pellicle

;

this I removed, and obferved it was foon fucceeded by

a fecond. I then took up a part of the clear liquor

with a wet tea-fpoon, and put it into a phial with an

equal quantity of water j a fecond portion I kept in the

tea-fpoon i and I found afterwards that they both

jellied or coagulated, as did the furface of the craffa-

mentum,
making a thick cruft. On prefling with my

finger that portion which was in the tea-fpoon, I

found it contained a littleferum.

From this experiment it is evident, that the fub-

ftance which formed the fize was fluid after it was
taken from the vein, and coagulated when expofed

to the air $ and as this is a property of the coagulable

lymph alone, and not of theferum , there can be no
doubt that the cruft was formed of the former, and

not of the latter.

The following experiment, made on the blood,

without expofingit to the air,likewife proves the fame

Ex-



[ 3 8 9 3

Experiment XII.

Immediately after killing a dog, I tied up his jugular

veins near the Jlernum, and hung his head over the

edge of the table, fo that the parts of the veins

where the ligatures were might be higher than his

head. I looked at the veins from time to time, and

obferved that they became tranfparent at their up-

permoft part, the red particles fubfiding. I then

made a ligature upon one vein, fo as to divide the

tranfparent from the red part of the blood ; and,

opening the vein, I let out the tranfparent part, which

was dill fluid, but coagulated foon after. On pref-

fing the coagulum, it was found to contain a little

ferum. The other vein I did not open till after the

blood was congealed, and then I found the upper

part of the coagulum whitiih like the cruft in pleuri-

tic blood

It has been a very generally received, opinion that

inflammation thickens the blood, and makes it more
ready to coagulate. Nay, fome have gone fo far as

to fay, that in thofe dilorders where the inflamma-

tory cruft is feen, the blood is almoft coagulated

* This is not the only animal that feemed to be in health,

whofe blood had a cruft} I have feen it in others: whence I

at firft fufpedted that merely keeping the blood fluid for a little

time was fufficient to produce this appearance
}
but I altered

my opinion, on feeing, that in the greateft number of animals

it did not occur; nor is it commonly met with in the hearts of:

thofe that die a violent death, though the blood remains longer

fluid in fuch cafes than it does in the bafon where a fize

appears..

even
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even before It is let out of the vein. Now I am
perfuaded from experiment, that the contrary of

this is true ; or that inflammation, inftead of increa-

frng the dilpofition of the blood to coagulate, really

lefiens it; and inftead of thickening the blood, really

thins it ; at leaft, that part which forms the cruft,

viz. the coagulable lymph.
In the firft place, that inflammation really leffens

the difpofition to coagulate, will appear evident to

every one who attends to the jellying of fuch blood

as has a cruft. For in all thofe cafes the blood will

be found to be longer in congealing, than it is com-
monly. To this opinion, 1 was firft led by attend-

ing to the phthifical patient’s blood above-mentioned ;

but I have fince made a comparifon, which feems

to prove the fadt. For, from a variety of experi-

ments made on the blood of perfons nearly in health,

or at leaft who had no inflammatory complaints,

and no cruft on their blood, I found that the blood,

after being taken from a vein, began to jelly

In about three minutes and an half. The firft ap-

pearance of coagulation is a thin film on the fur-

face near the air-bubbles, or near the edge of the

bafon ; this film fpreads over the furface, and thickens

gradually till the whole is jellied, which is in about

feven minutes after the opening of the vein; and

in about ten or eleven the whole is fo firm, that, if

the cake be cut, the gafhes are immediately filled

up by the feru?n, which now begins to feparate from

the crajjamentum. But in thofe perfons whole

blood has an inflammatory cruft, the coagulation is

much later ; and in general, I believe, is lateft in

5 thofe
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thofe cafes where the cruft is thickeft, and vice verfu

The following experiments feem to prove this.

Experiment XIIL

I bled a woman who was feven months gone with

child, and the blood was received into a bafon. In five

minutes after the vein was opened, a film firft ap-

peared ;
but this fpread fo flowly, that in ten minutes

it did not cover the whole furface : in fifteen minutes

it had nearly fpread over the furface ; but the reft

of the blood was quite fluids at leaft for fome depth*

and even in half an hour it was not fo firmly jellied

as it was afterwards. In this cafe there was a very

thick and ftrong cruft or fize.

Experiment XlVh-

Having bled a perfon with a violent rheumatic pain

in his breaft, the blood was received into three tea-

cups, and each of them had afterwards a cruft. In the

firft I obferved the progrefs of the coagulation, as fol-

lows. The beginning of the coagulation was not

marked, but at the end of half an hour the film was

not thicker than common writing-paper; and this be-

ing removed, a little of the clear lymph was taken up
with a wet tea-fpoon, put into a clean cup, and was

twenty minutes more in coagulating. Even at the end

of an hour and an half, the whole of the blood was
not jellied; for at this time I removed the film or pel-

licle, and took up a fecond portion of clear lymph with

afpoon, and put it into a tea-cup, where it jellied af-

terwards.
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terwards ; though this jelly was not indeed quite fo

firm as the crafjamcntum itfelf.

Experiment XV.

A woman, with a flight inflammation in her throaty

had eight ounces of blood taken from her arm ; the

blood was received into a bafon, and the bleeding

finifhed in four minutes and three quarters, when
a film was begun to be formed near the air-bubbles

;

in feven minutes a tranfparent fize appeared over a

confiderable part of the furface which was quite

fluid, whilft the reft of the blood was coagulating,

there being now a very diftindt red cruft over the

reft of the furface.

Now, from comparing thefe experiments with what
has been obferved of the coagulation of the blood,

where there is no inflammatory cruft or fize, is it not

evident that the blood remains longer fluid after be-

ing expofed to the air, and has lefs difpofition to

coagulate, in thofe cafes where there is a fize, than

where there is none ? for in thofe cafes where there

was none it was found to coagulate completely in

feven minutes; but in one of the others, where the

fize was very thick, it was found not to coagulate

completely in lefs than an hour and an half?

The effeft that inflammation has in leflening the

lymph’s difpofition to coagulate, is likewife plain

from the following experiment, where the blood in

the heart of a dead animal feems to have coagulated

very flowly.

Experi-
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Experiment XVI.

A dog was killed, eight hours after receiving

a large wound in his neck. The wound had

during this time inflamed confiderablv. Upon open-

ing him next morning, when he had been dead thir-

teen hours, a large whitifh polypus was found in the

right ventricle of his heart; under this was a little

blood (fill fluid, which being taken up with a tea-

fpoon, was found to coagulate foon after being ex-

pofed to the air.

It may be proper to obferve here, that in the hearts

of animals which had died without any inflammation,

I have found the blood entirely coagulated long be-

fore this time. And that from opening them at dif-

ferent times, I find it coagulates in their hearts after

death, in the fame gradual manner that it does in

their veins, when its motion is flopt by ligatures j

.as related pag. 380.

In the next place, that the blood is really attenua-

ted in inflammatory diforders, where the whitifh cruft

or fize appears, is probable from the following cir-

cumftances; firft, it even leems thinner to the eye

}

2dly, the red particles, or globules fubfide fooner

in fuch blood, than in that of an animal in health :

this feems proved by obferving that in the above-men-

tioned experiments, where the blood was at reft in

the veins, it was npt covered with a cruft, except in

one or two inftances, though in all thofe cafes it

remained longer fluid than the blood commonly
does in a bafon where the cruft appears. And again,

the blood in the heart of an animal that dies a vio-

•Vol. LX. E e e lent
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lent death, is not generally covered with a white
cruft, notwithftanding it is fo late in being congealed,

Thefe circumftances fhew, that fomething more
than merely a leffened difpofition to coagulate is ne-

ceftary for the forming of the cruft or fize. 3dly,

The globules more readily fubfide in inflammatory

cafes, from the furface of the whole mafs of blood,

than they will afterwards do from the furface of a

mixture with the ferum alone, of which the follow-

ing experiments are a proof; but, before I relate them,

let me obferve, that they were made with a view to

difcover, whether that remarkable appearance, the

inflammatory cruft, could be owing to any other

caufe than to the coagulable lymph’s being attenuated,

and having its difpofition to coagulation lefiened :

and as the fame appearance might be fufpe&ed to

arife from an increased fpecific gravity in the red par-

ticles, or from the ferum alone being attenuated, I

endeavoured to decide the queftion by the following

experiments.

Experiment XVII,

Into a phial, marked A, I put an ounce of the

ferum of the blood of a perfon, whofe crajfamentum

had an inflammatory cruft.

Into another, marked B, I poured an ounce of

the ferum of a perfon whofe blood had no cruft

;

then to each of thefe, I added a tea-fpoonful of

ferum ,
loaded with the red particles of a perfon

whofe blood had no inflammatory cruft or buff

\

In

attending to them, I could not obferve that the red

particles fubfided at all, fooner in the ferum of the

blood
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blood that had a cruft, than they did in the fcmtii

of that blood which had no cruft. Thence I am
to conclude, that the ferum is not attenuated in thofe

cafes where the inflammatory cruft appears-

Xp fee whether the fpecific gravity of the red glo-

bules was incrcafed, I tried as follows.

Experiment XVIII-.

I poured into a phial C a portion of the ferum
of the blood which had no cruft ; and likewise into

another D a fecond portion of the fame ferum. I

then added to C a tea-fpoonful of the fame ferum ,

loaded with red particles from the blood which had
an inflammatory cruft. And into D I poured a

tea-fpoonful of the fame ferum, loaded with the

globules of blood which had no cruft. In viewing

thefe, I could not obferve that the globules of the

blood which had an inflammatory cruft fubfided at

all, fooner than thofe of the blood which had none ;

thence I am inclined to conclude, that the fpecific

gravity of the red particles, or globules as they are

called, is not increafed in thofe cafes where the cruft

appears. And, therefore, fince that inflammatory

cruft or fize, feems neither owing to the ferunis be-

ing attenuated, nor to an increafed fpecific gravity in

the red particles, it is probably intirely owing to a

change in the coagulable lymph. And, what feems

farther to confirm this inference, in none of thefe

experiments did the red particles fubfide from the

furface of the J'crum in 20 minutes, though where
the cruft appears, they fubfidefrom the furface of the

whole mafs of blood in half that time ; fo that the

E e e 2 whole
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whole mafs of blood feems to be thinner than the

jerum alone; or, the coagulable lymph feems to be

fo much attenuated in thefe cafes, as even to dilute

the ferum, which at firft fight appears a paradox.

May we not, therefore, now 'conclude, that in

thofe cafes where the inflammatory cruft appears,

the coagulable lymph becomes thinner, and its

difpofition to coagulation is leflfened ; both of

which circumftances contribute to the fubfiding

of the red globules before the furface of the blood

is coagulated, and thence give rife to this appearance,

called the inflammatory cruft or fize * ?

How contrary to the conclufion, which thefe ex-

periments lead us to, are the opinions of fome
medical writers on this fubjedt ! How frequently

do we find it faid, that the blood is thicker in in-

flammatory diforders, where that appearance occurs;

and that a large orifice is neceflary to let out the

vitiated blood ! That a large orifice is preferable to

a. fmall one in many cafes, where fuch blood is

found, I believe is a truth: but that its advan-

tages are owing to its letting out the thickened

blood, feems improbable from what we have feen

in the experiments above related : they are perhaps

nearer the truth, who attribute it to the fuddennefs

of the evacuation*

It may be proper to cbferve here, that this fize

or whitifli cruft, is not a certain fign of infiamma-

* This remarkable appearance might indeed be accounted

for, by fuppofing that the lymph had afcended to the furface

of the blood in thofe cafes; but this is improbable, from con-

fidering, that, in its coagulated date, it is of greater fpecific

gravity than the ferum, and finks in it.

tions

i
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tion ; it is often met with where there feems to be

no fuch difeafe, in particular in the blood of preg-

nant women. And we may likewife obferve with

Sydenham, that even in thofe cafes where the blood

has a difpofition to form a white cruft, yet if it

trickle llowly from the vein, this Jize will not ap-

pear ;
for in fuch cafes, probably, the blood begins

to coagulate before the whole has done flowing, lo

that the agitation prevents the red particles from

fubfiding from the furface. There are therefore fe-

veral circumftances to be taken into the account, be-

fore we judge, from the prefence or want of this

Jizey whether there is, or is, not an inflammation.

The whitilh cruft differs much in denfity in dif-

ferent cafes ; in fome it is extremely denfe, in others

it is fpongy or cellular, and contains a quantity of

ferum in its cells.

XXXIV. Further
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XXXIV. Further Remarks on the Pi'operties

of ihe Coagulahle Lymph
;
on theflopping of

Hemorrhages ; and on the EfleEis of Cold

upon the Blood : By the fame.

Read Nov. 22, and

Dec. 6, 1770.
T has been obferved by thole who
have written on the blocd, that it

fometimes happens in blood-letting, that the firfl

cup has. an inflammatory cruft, whilft the laft has

none; but no fatisfaeftory reafon has been given for

this appearance. One might fuppofe that it was
owing to a difference in fome circumftance in the

operation, fuch as in the velocity with which the

blood flowed into each cup, or by the latter being agi-

tated fo as to prevent the reparation of the lymph : but

I have feen it where there was no difference of this

l'ort, nor in any other circumftance that I could ob-

ferve. I have therefore fufpedted that in fuch cafes

the properties of the blood are changed, even

during the time of the evacuation ; and in this opi-

nion I am confirmed by the following experiments.

Experiment XIX.

Nine ounces of blood were taken from a woman
who had been delivered two days before, and who at

3 that
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that time laboured under a fever, with a confiderable

pain in her fide, and in her abdomen. The blood

was received into a bafon, and her arm was tied up j

when, on looking at the blood, I found its furface

transparent for fome depth, an indication of a future

cruft and as her pain was not abated, and her pnlle

bore it well, I removed the ligature from her arm,

and took away about fix ounces more, into three tea-

cups ; but what appeared to me remarkable, although

the blood flowed as faft into each of the cups as

into the bafon, and they were fet down immediately

when filled on the fame window, yet there was no
inflammatory cruft on that in the cups, though a

very denfe one on that in the bafon. And again,

although that in the bafon was taken away fome
minutes before that in the cups, yet it was later in

being completely coagulated ; as was evident on
comparing them.

I had an opportunity of repeating the experiment

in the evening
;

for her fymptoms of inflammation

feeming equally violent, it was thought proper by

the phyficians who attended her, to take away more
blood ; which was done by opening the fame orifice,

when three tea-cups were nearly filled, and fet in the

fame place ;
and it was obferved, that the firft had a

cruft, though not fo thick a one as in the firft ope-

ration ; but the other two cups were without this

appearance, though the blood had flowed into them
even more quickly than into the firft.

Experiment XX.

A gentleman, who laboured under an inflammatory

complaint, had about nine ounces of blood taken

from
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from his arm. This quantity was divided into

four portions
;
the fiift was received in a cup, and

was in meafure little more than an ounce
;

the

fecond, in a bafon, to the quantity of two ounces;
the third, in a cup, which’ held one ounce; and the

fourth, in a bafon, to the quantity of three ounces.

Each velfel was placed immediately upon the

window
; and it was obferved that the blood in the

firft was lateft in coagulating, and had a cruft over

the whole furface ; that in the fecond, had a cruft

only upon a part of its furface; but that in the third

and fourth had no cruft, and manifeftly coagulated

before either of the other two.

From thefe experiments it is evident, that the

properties of the coagulable lymph can be foon

changed ;
fince, in the fpace of three or four mi-

nutes, the difpolition to coagulate was increafed, and

probably too the lymph was thickened. Jt might

indeed, at fir ft fight, feem poffible, that blood-letting

had only let out the vitiated part ; but this is highly

improbable
;

for, fuppofe a part only of the blood

was vitiated, that part muft have been equally dififufed

through the whole mafs, and there is no likelihood

of its getting out of the veflels before the reft of the

blood ; and confequently it ought to have appeared in

thelaft equally as in the firft cup, but it did not. Bleed-

ing, therefore, in thofe cafes alters the nature of the

blood, not by removing the vitiated part, and giving

room for new blood to be formed, as has been

fufpe&ed ; but probably by changing that ftate of

the blood-velfels on which the thinnefs, and lelfened

tendency of the lymph to coagulation, depends

;

which furely is a very curious circumftance. This

fadt
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faff is the more remarkable, fince it fhews the im-

probability ci die opinions of' thofe who maintain

that this vitiated blood is the came of the difeafe,.

fince the difeafe remained, though the properties of

the biood were .changed *.

From this obfervation we may be led to think,

that it may be ufeful to receive the blood more fre-

quently into fmall cups, indead of a bafon, and to

attend more carefully, to the alteration produced

upon it by bleeding; as we may by that means per-

haps learn to determine better, what quantities

fhould be taken away in particular cafes. For it

would feem probable that the operation is likely to

have the mold effedt on the difeafe, in thofe cafes

where the greated change is produced by its meaps,

on the difpofition of the blood to coagulate ; and of

that change, we can judge,, by comparing the blood

in the fird cup, with that in the laft ; for the firfl

cup will nearly fhewr the date of the blood at the be-

ginning ; and the laft cup the date of the blood at

tire latter part of the evacuation.

It frequently happens, that indead of an inflam-

matory crud over the whole furface of the craffamen-

turn, there is only a partial one, which appears in large

fpots or dreaks. In fuch cafes I have obferved, that

* That the properties of the blood can be changed by empty-

ing the blood -veflels, is likewife proved by an experiment

hereafter to be related
;
where the blood in an animal in health

was found to have its difpofition to coagulation increafed, in

proportion as the veflels were emptied, and as the animal became
weaker. It may likewife be neceflary to mention, that though

the inference is here drawn from two experiments only, yet I

have likewife obferved the fame appearance in other cafes, which
I have thought it unneceflary to relate.

Vol. LX. F f f a
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only a part of the blood had its difpofition to coagu-

late leflenea, as in experiment XV. in which fome
of the blood remained fluid and tranfparent, where
thofe ftreaks appeared, for fome time after the co-

agulation had begun in other parts of the furface.

Now whether in thofe cafes there had been the fame
difference before the vein was opened, or whether

the whole blood had not been of the inflammatory

kind, before venefection, and a part of it was
changed as it ran out, or as foon as the general ful-

nefs was diminifhed, may be a queflion
;

but the

probability, I think, is much in favour of its being

changed during the time of the evacuation, from

what was obferved in the laft related experiments.

When I had obferved that this difpofition of the

lymph to coagulate was increafed by bleeding, or by

-weakening the adtion of the blood-veflels, it occurred

to me, that poflibly in thofe cafes where the body

was very -weak, the difpofition to coagulate might be

fo much increafed, that inftead of being three or

four minutes in beginning to do it, after it is let out

of the veins (as is the cafe in people in health) it

might coagulate in lefs time, or almoft inftantane-

oufly j for I imagined, that unlefs this took place, we
could hardly conceive how the blood fhould ever

have time to coagulate in ruptured veflels, fo as to

flop haemorrhages, as it is believed to do. And upon

this occafion I recolledfed an obfervation of Dr.

Hunter’s, which is “ that the faintnefs which comes
“ on after haemorrhages, inftead of alarming the by- _

“ ftanders, and making them fupport the patient by
<{ flimulating medicines, as fpirits of hartfhorn and
* { cordials., fhould be looked upon as falutary ; as it

" feems
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“ Teems to be the method nature takes to give

** the blood time to coagulate!” As this observation

Teemed to Tavour my fuipicion, I determined to make
the experiment.

Experiment XXI.

Believing it would be Tuffieient for this purpofe, to

attend to the properties of the blood, as it flows at

different times from an animal that is bleeding to

death, I therefore went to the markets, and attended

the killing of fheep ; and having received the blood

into cups, I found my notion verified. For I ob-

ferved, that the blood, which came from the veffels

immediately on withdrawing the knife, was about

two minutes in beginning to coagulate
; and that the

blood taken later, or as the animal became weaker,

coagulated in lefs and lefs time ; till at laid, when
the animal became very weak, the blood, though

quite fluid as it came from the veffels, yet had hardly

been received into the cup before it congealed. I

have alfo varied the experiment, by receiving blood

into different cups at different times, whilfl the

animal was bleeding to death j and though the time

taken up in killing the animal was not com-
monly more than two minutes, yet I obferved, on
comparing the cups, that the blood which ilfued lafl

coagulated firft. I have obferved likewife, that the

blood coagulates with a different appearance in pro-

portion as the animal becomes weaker j that which
follows the knife begins to coagulate in about two
minutes ; it firfl forms a film or pellicle on the fur-

face, which extends gradually through the whole
F f f z blood.
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blood, yet fo fiovvly that its progrefs may be obferved,

efpecia!Iv if the pellicle be moved from time to

time. Bat the blood that flows from the fainting

animal is coagulated in an inflant, after it once

begins! From this obfervation, that the difpofition

of the blood to coagulate is increafed as the animal

becomes weaker, we may draw an inference of fome
ule with regard to the flopping of haemorrhages, viz.

not to rouze the patient by flimulating medicines, or

by motion, but to let that languor or faintnefs con-

tinue, fince it is fo favourable for that purpofe ; and

alfo, that the medicines likely to be of fervice in thole

cafes, are fuch as cool the body, leffen the force of

the circulation, and promote that languor or faint-

nefs *. For in proprtion as thefe effedls are produced,

the divided arteries become more capable of contrac-

ting, and the blood more readily coagulates two

* Befides giving ftimulants and cordials to counteract the faint-

ing, it is a common pra&ice in many parts of England, to give

women, who are flooding, confiderable quantities of port-wine,'

on a fuppofition that it will do them fervice by its aftringency.

But furely, from its increafing the force of the circulation, it

mull be prejudicial in thofe cafes. Perhaps many of the

remedies called ftyptics might be obje&ed to for the hme
reafon.

It has of late been proved by experiments, particularly by
thofe of the ingenious Mr. Kirkland, that the larger arteries,

when divided, contract fo as to flop the haemorrhage. But the

large coagula which we fee in the orifices of the veflels of the

uterus of thofe who die foon after delivery, and the flopping of
haemorrhages where the blood-vefiels were ruptured on their lides

and not entirely divided, makes me believe that contracting the

•Speeding orifice is not the only method nature takes to flop an

If
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circumftances that feem to concur in doling the

bleeding orifices.

It has been queftioned whether blood-letting can

be properly recommended in haemorrhages, excepting

in thole that are attended with evident ligns of ple-

thora

:

but do not thefe experiments fhew, that a

vein may be opened with propriety, even where there

is no plethora
,

in order fuddenly to bring on weak-

nefs ; by which the momentum of the blood may be

fo diminifhed, and the dilpofition of the lymph to

coagulate may be fo increafed, as to flop the hae-

morrhage ? For, when we confider how foon the blood-

_ veffels contract, and adapt themfelves to the quanti-

ty of blood which they contain, it feems not impro-

bable that in fome cafes where the haemorrhage is not

profufe, but long-continued, the ftrength of the

patient may be fo recruited, that the dilpofition tQ

-coagulate (hall not be fufficiently increafed, or the

extremities of the veffels fufficiently contracted, for

the flopping of the bleeding; but, by emptying

the veffels fuddenly, this effedt may be produced,

nnd the haemorrhage may be flopt by the lofsof lefs

blood, than would have happened, had only the flow

draining been continued.

Although the whitifh cruft is fo commonly feen

in inflammatory diforders, and has fo very morbid

an appearance, as might induce us to confider it as

inflammatory, and to bleed repeatedly in all thole

cafes where it occurs, yet I believe we fhould adt

improperly : for, to fay nothing of pregnancy, in

haemorrhage. Her refourees indeed are great, and fhe has often

more methods than one of producing the fame effedt.

which
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which the appearance is almoft conftant, there are

few phyficians that have not feen patients, who,
even in fuch circum fiances, have been the worfe for

this evacuation. Nor need we be furprifed that this

fhould happen, confidering how foon in fome in-

fiances this fize difappears ; and if fo, may we not

fuppole, that it may likewife loon be formed, even

by a fhort exertion of ftrength in the veffels ? Per-

haps this was the cafe in the gentleman mentioned in

page 399, who, in lefs than twenty-four hours after

bleeding, had fymptoms of great weaknefs.

As it appears from the above related experiments,

that the dilpofttion of the blood to coagulate is in-

creafed by bleeding, it may perhaps be uleful to

attend to this circumftance, and to compare the

coagulation of the blood in the 1 aft, with that in the

firft cup, even in cafes that are not attended with* the

inflammatory cruft. And it may likewife be worth

while to make the fame comparifon in thofe cafes

where every cup has a cruft
; which frequently hap-

pens in rheumatic, and likewife in phthifical com-
plaints. By thefe means we may judge what effect

the evacuation has produced on the ftrength or

fulnefs of the veffels ; and may perhaps, by attend-

ing to the laft cup, if it contain only a fmall quan-

tity, be able to guefs pretty nearly at the nature of

the' blood which remains in the body. In the rheu-

matic cafe mentioned in page 391, every cup con-

tained this cruft ; and although the blood in the laft

cup coagulated in much lels time than that in the

firft, yet as it was later in coagulating than common.
I fufpedted what remained in the veffels had the fame

4 difpofition



r 407 ]

dilpofition ;
but the patient got well without re-

peating the evacuation.

It may be mentioned here, that I have once or

twice ieen blood, which, when it firft began to

coagulate, had on its furface a red pellicle, and under-

neath a tranfparent fluid, which afterwards formed
a cruft. In thefe cafes, if the red pellicle had not

been removed before the reft of the blood had

congealed, we might have concluded that no part

of the blood had this difpofition to form a white

cruft. This appearance, I fhould imagine, was owing

to the blood, where in contact with the air, having

coagulated very early, and therefore before the red

particles had time to fublide, from that part of the

lymph which had its difpofition to coagulation leflened.

The learned profefl'or de Haen has taken notice of

a curious appearance of the blood, which he could

not account for
; but which, I presume, may be

explained from fome of the above experiments. His

obfervaiion is, “ That, having bled a perfon in a fever,

“ the b'ood was covered with an inflammatory cruft,

* c and upon examining the crajjamentum in one of
“ the cups, it formed a fort of fack containing a

“ clear fluid : this fluid being let out, and the whole
“ covered and fet by, on examining it next morning,
“ a very firm cruft covered the whole again, and
<c extended to the bottom of the cup*.” I once

met with a cafe fimiiar to this ; for, having bled a

perfon into four cups at ten o’clock in the morning,

on looking at the blood afterwards, at five in the

afternoon, I found the jerum had not feparated

from the crajjamentum in the firft cup
j but the

* Vide Rat. Medendi, cap. vi.
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erajjamentum felt as if it contained a fluid in a bag,

as profeflor de Haen has defcrlbed it. Upon prefling

it, the fluid guflied out, which, in a few minutes
after being expoled to the air, coagulated : there was
however this difference in the two cafes, that in

mine the fluid was red, fo that it formed a red cruft

over the firfl, which was white. Now this feems to

have been owing to the blood’s having firfl co-

agulated, where it was in contact with the air and
with the fides of the cup; and the fluid which
guflied out was the ferum,

with a part of the coagu-

lable lymph, which yet remained fluid ;
but, when

expoled to the air, jellied or coagulated, as it naturally

does. That one part of the lymph can remain fluid

after the other is coagulated, is proved by fome of the

preceding experiments
; and I have more than once

leen blood, which appeared perfedtly jellied foon after

bleeding
;

yet, on cutting into the coagulum
,
a tran-

fparent fluid has ouzed out, which afterwards jellied.

And fo llovvly does this coagulation proceed in fome

cafes, that, in an experiment mentioned before, a

part of the blood in a dog’s heart was found uncoagu-

lated thirteen hours after death. And I have like-

wife diftindtly obferved, that in fome cafes where

the difpofition to coagulate was much leflened during

the evacuation, the blood at the bottom of the cup

has jellied, whilft the greatefl part of the Jize at the

top was yet fluid ; there being only a thin pellicle

on its lurface, where it was in conta(fl with the

air.

Another inflance of a change in the properties of

this coagulable lymph, which appears curious, was

obferved in fome experiments, where I had occafion

to
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to throw the blood into water, and oil, daring the

winter feafon whilft the heat of the water and oil

was no higher than 41 ° of Fahrenheit’s fcale. In

all thofe experiments, I found that the difpofition to

coagulate was lelTened, the blood becoming more and

more vifcid, but did not coagulate whilft in that de-

gree of cold. I (hall next relate thofe experiments.

Experiment XXII.

The jugular vein being cut out from a rabbit juft

killed, was thrown into water of 41
0
of heat, and

taken out at the end of half an hour ; when the

blood was found to be ftill fluid, though rather more
vifcid than natural ; but, after being expol'ed to the

air for a few minutes, it coagulated.

Experiment XXIII.

Two pieces of the jugular vein of a dog, juft killed,

were put into water, in which the thermometer

flood at 41 °; one was taken out after twenty

minutes, and the other after three quarters of an

hour ;
the blood in both was found to be fluid, and

to coagulate afterwards.

As it was evident, from thefe experiments, that

the water had leflened the difpofition of the blood

to coagulate, I next enquired to what property in the

water this effect could be owing j and to fee whether

water that was warmer would not have the fame
effedt, I made the following experiment.

Vol. LX. Ggg Experi-
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Experiment XXIV.

On December the thirteenth, I cut out two pieces of

the jugular vein of another dog, immediately after his

death. One piece was put into cold water, and the

other into water kept warm by a lamp, fo that the heat

never varied more than between 90 and too 0
. At the

end of three quarters of an hour, that in the warm
water had in it a coagulum as large as a garden

pea j but that in the cold water, on being let out

into a cup, was found to be quite fluid. Twenty
minutes after being expofed to the air, that which
had been in the cold water was coagulating ; but that

from the warm water neither then nor afterwards

fhewed any figns of farther coagulation : fo that it

feemed not only to have jellied whilfl in warm wa-
ter, but to have begun to part with its fernm. From
this experiment, it feems probable that the coldnefs

was that property of the water to which the lefiened

difpofltion to coagulate was owing ; but, to be more
fure of this, and to fee whether the blood might not

be kept fluid a longer time by thefe means, I tried

as follows.

Experiment XXV.

On January the fourteenth, I cut out a piece of

the jugular vien of another dog, and put it into

oil, in which the thermometer flood at 38°. At
the end of fix hours it was taken out, and the red

particles were obferved through the coats of the

vein to have in great meafure fettled to one fide*

The
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The blood was let out into a cup, and wras found

to be fluid ; at the end of fifteen minutes above one

half was flill fluid ; in twenty-five minutes it feemed

to be quite jellied. Now as in this experiment a

fimilar effect was produced, as when the vein was.

put into water, it feems probable that it was the

coldnefs of the water, and of the oil, which had

leffened the difpofition of the lymph to coagulate.

Experiment XXVI.

Another piece of the fame vein was put into river-

water, in which the thermometer flood at 38°, and

was left till the next morning; when, after twenty-

two hours and a quarter, it was taken out. The par-

ticles did not feem to have fubfided, as in the former

experiment ; but the vein being opened the blood

was found to be fluid, though fo vifcid that it

could barely drop from the vein. The cup into which
it was received was placed upon the window of a

moderately warm room, and was examined carefully

from time to time ; but the blood never had any

appearance of coagulation, but remained fluid till it

was dried by the evaporation of its water, which hap-

pened by the next day. In this experiment the cold

feemed intirely to have prevented the coagulation of

the lymph : fo ill-founded is the common opinion,

that cold coagulates the blood.

As the lymph can be deprived of its power of coa-

gulating, on being expofed to the air, by fo flight

a circumflance, as it would feem, as the cooling it

fuddenly ; it is the lefs to be wondered at, that luch

a change fhould fometimes take place in the blood

-

G g g 2 vefiels
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yeflek of a living body ; an inftance of which, I

have been told, was obferved by the learned profeflor

Cullen, who having ordered an epileptic patient to

be bled, the blood was found not to coagulate; but,

on bleeding him the day following, the blood coa-

gulated, as ufual. A fimilar inftance, I faw lately,

by the favour of the medical gentlemen of the Bri-

tilh Lying-in-Hofpital, who, having bled a woman
in a fever that came on foon after delivery, the blood

was found not to coagulate on being expofed to the

air, but appeared like a mixture of the red particles

and ferum only ; the particles having fubfided to the

bottom, in the form of a powder. She died three

days afterwards ; and, upon opening her, we found

the blood had coagulated in her velTels after death ;

and that a denle white polypus was formed in each

auricle of her heart ; one of which, I have now by

me. I examined the blood taken away before (lie died,

and found on expofing it to heat, that it did not coa-

gulate fooner than ferum commonly does, or under

1 60
0

: fo that it is probable, that at the time fhe was

bled, her blood either was without the coagulable

3ymph, or that its properties were changed.

After a blow or contufton, the blood now and then

burfts from the blood-veffels into the cellular mem-
brane, fometimes forming an ecchymojis

,
and fome-

times a tumor j
and it is a queftion with lome, whether

that blood coagulates or not

;

but that it coagulates

in moft of thefe cafes, is proved by the opening of

fuch tumors. Yet it has like wife been obferved,

that now and then thefe tumors have been attended

with a flu&uation, and after fome time their contents

have been abforbed : and it has alfo been found upon

opening

3
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opening Tome of them, even feveral weeks after the

accident, that the blood was fluid. In fuch cafes

the blood had probably undergone a change limilar

to \vhat was obferved to take place in l'ome of the

preceding experiments; that is, the lymph had been

deprived of its property of coagulating, in palling

from the blood-veflels into the tumor.

XXXV. Account



[ 4 '+ ]

XXXV. Account of fome Bones foimd in

the Rock of Gibraltar, in a Letter from
John Boddington, Efq\ to Dr. William
Hunter, F.R.S. withfome Remarksfrom
Dr. Hunter in a Letter to Dr. Mathew
Maty, M. D. Sec. R. S.

Dear Sir,

Read Feb. i,'|
r BEG your acceptance of a piece of

1 '°
JL t lle rock °f Gibraltar, which my

friend Colonel Green, chief engineer of that garrifon,

has brought from thence, and given to me as a natural

curiofity : it appears to me a very extraordinary one

indeed ;
therefore, I fhall attempt to explain to you

the manner of difcovering it, and leave the reft to

your better judgment.

You muft know then, Sir, that Gibraltar is al-

ways attended to with great circumfpeftion. The
city, town, and fortification are all upon a rock, and

fand ; of which the whole peninfula is compofed : as

nature changes the face of the rock, the engineers

have a watchful eye to apply art in forming the de-

fences where nature fails ; a particular inftance of

which happened in the courfe of the prefent year,

by the craggy part of the rock falling away, fo as to

admit the probability of an entrance into the fortifica-
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tion; to obftrudt which, the wall marked a

,
in the in-

clofed fketch, Tab. X. was eredted 70 feet diftant

from the fea fhore, and 57 feet perpendicular above

hi^h water mark. In blowing up the rock to make
way for the foundation of the faid wall, there was dis-

covered confiderable quantities of petrified bones, as

you may perceive upon examining the piece of rock,

which you may be certain was taken from the fpot

by Colonel Green, and has been in the pofi'eflion of

no perfon but himfelf, till delivered to.

Dear Sir,

BY the examination of two pieces of the rock

of Gibraltar, which are in my pofieffion, I find that

they are not, what I, at firft, took them to be, hu~

?nan bones, but thofe of fome quadrupede. I dis-

covered this, with my brother’s afiiltance, by clear-

ing the teeth of the cruft that covered them, fo as

to fee their fhape more diftindtly.

The two mafles of bones are blended with pieces

of the marble, of which the whole rock of Gibral-

Dear Sir,

Your much obliged,

and moft obedient

Tower,

17 Dec. 1 769,

humble fervant,

John Boddington

tar.
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tar, as I am informed, is compofed ; and all the con-

ftituent pieces are cemented ftrongly together with

a brownifh-coloured calcareous cryftallization, or fta-

lactite. Where the interftices are large, there are va-

cant fpacesj and the furfaces of all fuch cavities are

covered with granulated cryftallization about 4. of

an inch thick.

This cryftallized cruft, no doubt, was depofited

from the water palling through the cavern in which
the bones had been lodged ; and by foaking through

the porous fubftance of every bone, the water had

likewife depofited a cruft of the fame nature, but

much thinner, on all the internal furfaces of the hol-

low and fpongy bones. The bones were not in any

other fenfe petrified.

I am.

Dear Sir,

moft faithfully yours,

William Hunter.

XXXVI. £>#-
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Received February 8, 1770.

XXXIV.* Difficulties in the Newtonian Theory

of Light, confdered and removed, by the

Rev. S. Horfley, LL. B. F. R. S.

Read Dec. 20, R. Franklin, in a letter to a corre-
1//0 *

fpondent at New-York, the 23d
of that valuable collection with which the public was

obliged in the latter end of the year 1768, propofes

fome objections to the Newtonian theory of light. His

words are thefe. “ I am much in the dark about
«« light. I am not fatisfied with the doCtrine that

“ fuppofes particles of matter called light, continual-

“ ly driven off from the fun’s furface with a fwiftnefs

“ fo prodigious. Muft not the fmalleft particle con-

“ ceivable have, with fuch a motion, a force exceed-
“ ing that of a twenty-four pounder difcharged from
“ a cannon ? Muft not the fun diminifh exceedingly

“ by fuch a wafte of matter, and the planets recede
u to greater diftances by the leftened attraction ? Yet
“ thefe particles with this amazing motion will not
“ drive before them, or remove, the leaft and lighteft

tc dull they meet with : and the fun, for aught we
“ know, continues of his antient dimenfions, and his

“ attendants move in their antient orbits.” Dr.

Vol. LX. H h h Franklin’s
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Franklin’s queflions are of fome importance, and de-*-

ferve a ftridt difcuflion.

Upon the fuppofition that light is a copious ema-
nation of innumerable fmall particles of matter from
the fun, I had once occafion to enquire, what the

force of motion produced in every fuch emiffion could

poflibly amount to at the utmoft.

For this purpofe, I made nneflimate of the greateft

probable magnitude of the particles of light ; and of

the greateft denfity of each.

I likewife computed the greateft number of fuch

particles, that could poflibly fly oft at once from

the furfaceof the fun j fuppoflng the fun’s horizontal

parallax to be no more than 8".

Thefe computations, with an account of the prin-

ciples on which they were founded, having been al-

ready given to the public 2
; I fhall make ufe of the

refults (which I (hall here briefly ftate) as data for

the difcuflion of Dr. Franklin’s queftions.

I fuppofe the particles of light to be equal fpherules..

This, perhaps, is not the cafe. Each color has proba-

bly its own flze ; but, there will be a mean flze,

which is fufiicient for my purpofe.

This mean flze I fuppofe to be fo fmall, that the

diameter of each fpherule does not exceed one mil-

lionth of one millionth of an inch. I fhall fhew here-

after, that there is much reafon to fuppofe, that the

particles of light are in fa<5t much lefs than fpherules

of this diameter.

* In a little treatife, entitled. The Power of God, deduced

from the computable inftantaneous Productions of it in the

Solar Syftem.

I fup*
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I fuppofe the denfity of each particle three times

that of iron b
. The number of fuch fpherules that

contain as much matter as an iron ball of one yard

diameter, I have found to be 1 5552 xxxvi cd
j con-

quently 576 xxxvi fuch fpherules contain as much
matter as an iron ball of 1 foot diameter.

Let fuch a ball be fuppofed to move uniformly

with a velocity that fhould carry it 1000 yards in 1".

The light of the fun traverfes the femidiameter

of the orbis magnus in 7 ' nearly.

In the enfuing calculations, I lhall reckon the fun’s

horizontal parallax g".

According to this hypothecs, the femidiameter of

the orbis magnus will contain 22919 femidiameters

of the earth.

In 1" of time, light, according to the velocity af>

figned to it, traverfes of this fpace, or 54,57 fe-

midiameters of the earth, or 381092323 London
yards.

Hence the velocity of each particle of light, will

be to that of the iron ball moving 1000 yards in

1" as 381092 to 1, very nearly.

And the ball being 1 foot diameter, it has been

(hewn that the matter in each particle is to the mat-

ter in the ball, as 1 to 576 xxxvi.
Hence the force of the motion in each particle of

light, is to the force of motion in the ball as 381092
to 576 xxxvi j that is, as 1 to 151 1444 xxvii, or,

k Inftantaneous Product. &c. p. 30.
• Ibid.
4 The Roman numerals placed after the Arabic chara&ers,

denote the number of zeros that muft be added to the Arabic

figures, to compleat the expreffion of the number intended.

Hhha it
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it is equal to the force of motion in an iron ball of

a foot diameter moving ^ x
~
xvix

th of
~

1000 yards in

i
'r

,
or to that of an iron ball of linch diameter moving

th
^

f—, of i yard in 1
//

, or to that of an iron ball of
874679 XXI 1

I of an inch diameter moving of 1 yard in

1" t that is, moving lefs than — of 1 foot in 1";

. __
4555 XXI

that is, moving lefs than a foot in 4555 xx.i feconds,

or in more than one hundred forty Jour thoufand

milltojis of millions of Egyptian years

:

or the force

of motion in each particle of light coming from the

fun, is lefs than that in an iron ball of | of an inch

diameter, moving at the rate of lefs than an inch in

12 thoufand millions of millions of Egyptian years.

Dr. Franklin’s firft queflion is anfwered. A par-

ticle of matter, which is probably larger than any

particle of light, moving with the velocity of light,

has a force of motion, which, inftead of exceed-

ing the force of a twenty-four pounder difcharged

from a cannon, is infinitely lefs than that of the

fmallefi: (hot difcharged from a pocket piftol, or lefs

than any that art can create.

I proceed to the other queftions

—

And, I think

that 1 fhall make it appear, that it is very pofiibie

that light may be produced by a continual emiffion

of matter from the fun, without any fuch wafte of

his fubftance as lhould fenfibly contract his dimen-
fions, or fenfibly alter the motions of the planets,

within any moderate length of time.

Indeed, I do not think it neceflary to the produc-

tion of any of the phenomena of light, that the

emanation
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emanation from the fun fbould be continual in a ftridt

mathematical fenfe, or without any interval. It

feems fufficient to all purpofes, that the intervals

fhould be exceeding fhort. But this I only mention.

—

I think it poffible that a continual emanation might

fubfilf, without any fuch dangerous confequences to

the folar fyftem, as Dr. Franklin apprehends. Dr.

Franklin’s character is not more diflinguifbed by his

fuperior talents, than by a candor truly philofophical.

And upon this circumftance, I build the ftrongeft

confidence, that he will not be offended, that I differ

from him : that, as a friend to enquiry, he will be

pleafed that I take the liberty to communicate my
own notions, however oppofite they may be to his.

It will be eafily underflood, that a continual ema-
nation from the fun does not neceffarily imply a

continual w aide, or lofs, equal to the emanation.—If

light is continually iffuing from the fun in alfdirec-

tions, part of this is continually returning to him,

by reflection from the planets, and other light is

continually coming to him, from the funs of other

fyftems. It is true, that the light which he receives,

is but a very fmail part of the light which he gives.

For if the light always coming to the fun were equal

to the light always going from him, our atmofphere

would be as ftrongly enlightened in the night as in

the day.—But this is not the cafe ; and the proportion

of the light that comes-

,
to the light that goes, cannot

be greater than that of night-light at a medium, ta

day-light at a medium— (till it is fomethi'ng— and
the continual lofs of fubftance that the fun fuffains

cannot be more than the difference between the

light that he gives, and the light that he receives.

4 And
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And therefore, if there were no other ‘recruit of the

fun’s fubflance (which is by no means a probable

fuppofition) yet the continual wafle will, on this

account alone, be lefs than the continual emiffion

;

and the fun cannot lofe fo much of his fubflance as

a {ingle emiffion of light contains, but in fome de-

terminate time. I (hall fuppofe that the fun gives

fo much more than he receives, that he lofes

the amount of one cmifiion 'in every fecond of an

hour. Let us fee what will be the confequence.

Every particle of light that iffues from the fun, mu ft

leave a fpherical vacuity of one millionth of one

millionth of an inch diameter.

The greateft number of particles of this fize that

can iflue from the furface of the fun at once, if the

horizontal parallax' be 9", is 104666 xli c
, becaufe

this is the greateft number of fuch particles that

would have room to lie at once upon his furface.

And the fame will be the greateft number of fpheri-

cal vacuities made by one emidion.

Many of thefe vacuities are no fooner made, than

they are filled up by the light that is coming to the

fun from other fyflems, or returning to him from

the bodies of his own, or, perhaps with other matter

which he may receive in various emanations from the

planets ; for I ftrongly fufpe£t that a perpetual circu-

lation of finer matter may fubfift between all the

large bodies of the univerfe. The emiffion of light,

however, is fuppofed fo far to exceed the whole

e The greateft number of particles that can iffue from the

fun at once, was reckoned in the Inftant. Product. 132467x11;

l>ut then the O ’s parallax was reckoned only 8".

2 fupply,
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fiipply, that in every fecond, over and above the

vacuities that have been filled up with adventitious

matter, the foregoing number, 104666 xli, have

been formed that have received no fuch fupply. The
jhiid matter of the lun f rufhe9 from all fides into-

thefe, and fills them up to its own level. The fun.

by this means fhrinks a little, and lofes, once in every

fecond, fo much of its folid content, as the folid con-

tents of thefe vacuities amount to.

I have found that the folid contents of 46656 xxxvr
fuch vacuities are equal to the fphere of one yard s.

Therefore the folid contents of 104666 xli fuch

vacuities, are equal to 2243 35 £ times the fphere of

one yard. And fo much is the fun’s folid content

diminifhed every fecond.

The fphere of the earth is to the fphere of one

yard, as 27247031 xiv to 1
h

.

Therefore the fphere of the earth is to 224335!':

times the fphere ofone yard as 121456 xi to 1.

Therefore the fun lofes an earth of its folid con-

tent in 121456 xi feconds, or 385130000 Egyptian

years nearly.

If the fun’s parallax be 9', the folid content of the

earth is i3T_ of the folid content of the fun.
1 x 1 7 4- z, o

Therefore, in 385130000 Egyptian years, the fun

fhould lofe
x i

i

i

- th of his folid content, and con-

fequently in the fame time the diameter of the fan

f
I fuppofe the fun to be a fluid mafs : by this hypothefis, I

give the utmoft force to Dr. franklin’s objection; for, the more

perfedtly the fun is fluid, the more fuddenly will the vacuities

be filled up.

s Vide Inftant. Prcdudi. p. 30.
k Ibid. p. 16.

{hould
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lhould lofe TT & °f ^ts whole dimenfions. And
in the fame time the apparent diameter fhould lofe

the like part of its quantity, if the diftance between

the earth and iun remained unaltered.

The fun’s mean apparent diameter contains 1922
feconds. Therefore -rrT4-I~5-c. th of the o ’s apparent

diameter, is _
r
-JL

s_^th of one fecond very nearly. Soin-

conliderable would be the whole diminution of the

fun’s apparent diameter, that could arife from the

wafte of his fubftance, in 385130000 Egyptian

years.

But the wade of the fun’s fubftance muft leflen

the attraction between the earth and fun. As the

attraction leflens, the earth will recede to greater

diftances. And hence there will arife a further di-

minution of the fun’s apparent diameter, and a pro-

longation of the anomaliftic year.

The denfity of each particle of light has been

fuppofed three times that of iron, or 23 times the

mean denfity of the earth •. Therefore, as often as

the fun’s lofs by light amounts to an earth in fize,

it will amount to 23 earths in matter.

The matter of 23 earths is _^.‘2T2 d of the fun’s

matter, if the fun’s parallax be 9"

.

Therefore in 385130000 Egyptian years the fun

lofes T
-
z
d of his matter ; and the gravitation to-

wards the fun, at any given diftance, diminiflies in

* I reckon the mean denfity of the earth no greater than that

of common water. It is certain that it cannot be lefs. Sir

Ifaac Newton reckons it 5 or 6 times greater
; but I confefs that

I am not fatisfied with his reafons for making it fo great. If

I have under-rated it, I have, in fo doing, given the advantage to

Dr. Franklin’s obje&ion.

the
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the fame proportion. Eut this alteration is much
too fmall to difcover itfelf in the motions of the earth

or any of the planets. I will not at prefent confider,

by what law the diftance of the planets from the

fun would increafe, becaufe the enquiry could not

be reduced to a fmall compafs ;
but it is obvious, that,

whatever that law may be, it muff arife folely from the

diminution cf gravitation : and the like is to be faid

of the increafe of the anomalidic periods. And
therefore, while the diminution of gravitation is in-

fenfible, the changes in thefe circumdances mud be in-

fen fible too. Of all the changes to which our fyftem

may be obnoxious, thofe which fhould arife from
the wake of the fun’s fubdance in light, upon the

fuppofition that light is an aflual emanation of

matter from the fun, reckoning that wade at the

utmod, are perhaps the lead condderable.

Jn the foregoing computations, the indantaneous

emilTion of light has been greatly over-rated. For if

the particles of light were of the magnitude and

denfity which has been adigned to each, and were to

idue from the fun in the clofe arrangement that has

been luppofed, they would form a fort of crud

upon the lun’s furface, at lead 12 times more denle

than water, i. e. 9600 times moredenfe than our at-

mofphere in the parts next the earth’s furface, if the

denfity of common water compared to that of air

be reckoned only as 800 to 1 k
. But if the denfity

of light upon the fun’s furface be 9600 that of our

air, its denfity when it arrives at the earth, or its

k It is well known that the denfity of water to that of air, is

as 850 to 1 at lead.

Vol, LX. I i i denfity
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denfity upon the furface of the orbis magnus

h

fhould be more than ith part of the denfity of our

air. When fubflances of different fpecific gravities,

as a piece of gold and a piece of cork, defcend, in

the exhaufled receiver, with equal velocities, and fall

equal heights in the fame time, it is obvious, that the

denfity of the medium, through which they fall, bears

nofenfible proportion to the denfity even of the lighter

fubftance. The medium through which fuch lub-

dances fall, in a tranfparent glafs receiver, is compofed

of fome fmall portion of rarified air, and, to all ap-

pearance, of the fame quantity of light, as the re-

ceiver contains before exhauflion. For the quantity

of light, in a tranfparent receiver, can by no means

fuffer any diminution, by the action of the air-pump.

The denfity of the light therefore, in our air, is cer-

tainly too fmall to bear any fenfible proportion, to

that of gold or even of cork. And the denfity

of cork bears, though a great, yet a finite and

a fenfible proportion to that of the atmofphere ; be-

caufe in air gold and cork do not defcend with equal

velocities. Hence, I think, I may conclude with the

greatefl certainty, that the denfity of the fun’s light

at the earth, or upon the furface of the orbis magnus,

is too fmall to bear any fenfible proportion to the

denfity of common air
j

and I lhall hardly under-

rate the denfity of the light, if I reckon it only

Part of the denfity of the air, or T__2___th
part of the denfity of common water. Suppole this

1 By the furface of the orbis magnus, I mean to denote a

particular place in abfolu-te fpace, namely the furface of that

iphere which is concentric with the Oi 2nd hath the earth’s

mean diftance from the O (or its femidiameter.

to
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to be the denfity of light upon the furface of the

orbis magnus, and it will be found by computation,

that its denfity upon the fun’s furface, mu ft be lefs

than -i-^-j-d of the denfity of common water.

From thefe confiderations, I think it may be con-

cluded with the greatefl certainty, that the quantity

of matter that ifiues from the fun in light, has been

greatly over-rated in the foregoing computations.

I apprehend, however, that the denfity of each

feparate particle cannot be lefs than has been fup-

pofed : but that the magnitude of each is lefs, and

the arrangement lefs compact m
. Let the denfity of

each, and the number that ifiues at any one time

from the fun, remain as before
;
and let us confider, in

what proportion the magnitude of each particle, mufi:

be diminifhed, fo that they may altogether form a

fluid, on the fun’s furface, 173 times lelsdenfe than

water. Let A BCD reprefent a fe&ion of the fun’s

fphere, through the centre S n
. In the fpherical fur-

face ABCD, take any point B. Join SB, and take

Be
,
Bf each equal to the femidiameter of a particle

of light. Upon the centre S, at the diftances Sf,

S /, imagine two other fpheres , eg h, fkl, one in-

clofing, the other inclofed within the fphere ABCD.
The folid fpace efklgh, is the fpace that contains

all the particles of light (with their interftices) that

iflue together from the fpherical furface ABCD;
and becaufe e

f

bears an exceeding fmall proportion

to S B, therefore the fpherical furfaces eg h
, fkl, are

very nearly equal each to the other, and to the fphe-

m Vide Inftant. Produdh p. 37. “ See the fig. p. 429.

I i i 2 rical
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rical furface ABCD ; and the folid fpace contained

between them is very nearly equal to a cylinder, upon

a bate equal to the fpherical furface ABCD, and of

altitude equal to ef. Therefore diminifh the dia-

meter of each particle of light, that is, diminifh e in

any proportion whatfoever, and the folid fpace ABCD
XeJ diminifhes in the fame proportion. And if the

matter in that fpace were given, the denfity of it

would always be as But the matter of each

particle of light, and confequently the matter of the

given number in the fpace ABCD x is always

as ef*. Therefore the denfity of the fubftance

formed by light in the fpace ABCD x ef is always

ef 3
rz

as or as ef .
eJ

That is, the number of fpherical particles of light,

in the folid fpace ABCD xef, being given, and the

denfity of each particle, and the fpherical furface

ABCD being given, the fquare of the diameter of

each particle will be as the denfity of the fubftance

they compofe, upon the furface of the fun. But it has

been found, that if the diameter of each fpheruie

were one millionth of one millionth of an inch, the

greateft number of fuch fpherules, that the fun’s

furface can contain at once, would, with the denfity

which has been afiigned to each feparate particle,

form a fubftance upon it i 2 times more denfe than

water. Therefore, that the fame number of fuch

particles fhould form a fubftance about 173 times

Jefs denfe than water, the. diameter of each mult

not exceed J * th of one millionth of one
4-5 6

millionth of an inch. But I have fhewn that the
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greateft probable denfity of light upon the fun’s

furface does not amount to 173d part of the

denfity of common water. Therefore the diameter

of each fpherule does not exceed -J-^th, or more
accurately, T

1

T°^L
<

^. th, of one millionth of one

millionth of an inch ; and is probably flill lefs
B
.

More than 95100 fpherules of this fize go
to make up one of the fize firft alfumed.

Therefore, though the fun fhould lofe as much

* Inftant. Product. p. 38—41,

matter
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matter, as can be fuppofed to be contained in any
Tingle emiffion of light, 95100 times in every fecond,

no fenfible alterations in the fyffem could take place

in millions of years. And perhaps light does not

iffue from the fun To frequently as 95100 times in

a fecond.

P. S. The late Dr. Pemberton, of Grefham Col-

lege, to whom the foregoing paper was communi-
cated, about twelve months before his death, in a

letter with which he favoured the authour, upon the

fubjecf, remarked, that he had no material obje&ion

to any part of the reafoning, except it was, that the

particles of light are too peremptorily fpoken of as

fpherules. Their real figure is quite unknown j but

the probability is, that they are not lpherical, fince

Sir Ifaac Newton found that their different tides have

different properties. As the like objection may oc-

cur to others, it may not be improper to add a few

words to obviate it. I would by no means be under-

Hood to affert, that the particles of light are of a

lpherical figure. But, whatever theirfigure may be,

1 conceive that their fize muff be fo lmall, that the

diagonal of each little folid cannot exceed one

millionth of one millionth of an inch, or, at leaff,

2 that

June 13, 1770. s.
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that each is capable of being circumfcribed within

a fphere of that diameter. To the reafons which are

given for making them fo fmall, in the treatife fa

often referred to, I fhall here add another, which may
perhaps be more generally convincing : namely, that

thele bodies muft be fo minute as to find room to enter

in, in fvvarms, at the pupils of the eyes of the fmalleft

microfcopic animals, and not to injure, by their fcroke,

the very delicate fibres of their optic nerves, nor to

lacerate the edges of the uvea ; which thofe that enter

near the fides of the perforation, if their figure be
not round, muft often brufh with their angles, as

they pafs by. Now, if it be granted, that the

greateft diagonal of each folk! corpufcle of light

does not exceed one millionth of one millionth of an

inch, or that each is capable of being circumfcribed

with a fphere of that diameter; then, the folid con-

tent of a fphere of that diameter is the maximum of
the folid content of each corpufcle, and the matter

in fuch a fphere, of due denfity, is the maximum of

the matter in each corpufcle. The maximum there-

fore of the force of motion in each particle, is the

force of a fpherule of the ftze aftumed, moving with

the known velocity of light ; and therefore, be the

figure what it will, my conclufion (p.420.) which refts-

entirely on the maximum of fize and matter, will

ftill hold good, unlefs it can be (hewn that I have

under-rated the denfity of each particle; and even if

it could be proved that I have aftumed the denfity too

fmall, in the proportion of 1 to 12 thoufand times the

fquare of one million,, ftill the general conclufion.

will not be fhaken : for this vaft increafe of die

denfity will raiie the force of motion, in each cor-

pulcle
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pufcle, to no more than that of an iron ball | of
an inch diameter, moving one inch in a whole
year.

Again, in the diagram, p. 429, SB being the dia-

meter of the tun, andf B, being each the half of

one millionth of one millionth of an inch, the fpace

contained between the fpherical furfaces fk l, e gh,
is the maximum of the fpace that the particles of

light with their due proportion of interface can fill,

as they dart forth from the furface of the fun.

For, whatever their figure be, it mud be fuch a one
as cm be laid between thefe two fpherical lurfaccs.

Now the quantity of matter in this fpace, mud not

be greater, than it would be upon the hypothefis that

each figure was fpherical, and the number of fpheri-

cal particles the greated pofiible. Since, upon that

hypothefis, the denfity of matter, crowded into this

fpace, is vadly too great, to be confident with the

appearances of nature (vide p. 425, 426.); and con-

fequently a greater denfity would be more incon-

fident. Therefore the maximum of the matter, and
confequently, if the denfity of each feparate particle

has been rightly alTumed, the maximum of the folid

content, in each emiffion of light, is what I have made
it ; at lead it does not exceed what I have made it,

be the figure of the particles what it will ; and my
conclufions (p. 424 and 425.) which red entirely

upon the maximum of the lolid content, and that

of the matter, and are the dronger the lefs thefe

maxima be, will dill hold good. But if thefe

conclufions dand, the objections moved by Dr.

Franklin vanifh.

The
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The only part of my reafoning which will be

affected, by fuppofing the figure of the particles of

light not to be ipherical, will be that, (p. 427, See.)

in which I attempt to fhew, in what proportion the

magnitude of each particle, and the matter, contained in

each emifiion, muff be lefs than the maximum, in order

to make the denfity of light no greater, than may be

confident with the appearances of nature. Here in-

deed the figure of the corpufcles is of great impor-

tance. The diminution neceffary will be very different

in different figures, and the figure, I confefs, may be

fucb, as to make it much lets, than what I have

fhewn to be requifite upon the fpherical hypothefis.

However, if _^.i__th part of the denfity of our air

be admitted to be as great a denfity, as can reafon-

ably be allowed to light, at the furface of the orbis

magnus, the 'matter of each emifiion muff not, upon
any hypothefis of the figure of the corpufcles, exceed

-^T_th of the maximum.
For, in order to bring the denfity down, from the

maximum to any other given limit, either the matter

muff remain unaltered, and the fpace, which it is

fuppofed to occupy, be encreafed, in the proportion in

which the denfity is to be diminifhed 3 or the fpace

muff remain unaltered, and the matter be diminifh-

ed in proportion to the denfity ; or, if both fpace

and matter be altered, the matter muff be changed

in the proportion compounded of the two, in which
both fpace and denfity are varied. Now the fpace

which we fuppofe the light to occupy, as it is emerg-

ing from the furface of the fun, muff not exceed

the fpace contained between the fpherical furface&

egh,f kl (fig. p. 429.). For that fpace, as has been

Vol. LX,. K k k oblerved,,.
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obferved, is the maximum. This fpace may be di-

minifhed
; but if it be diminifhed, the matter being

diminifhed as the fpace and as the denfity jointly,

mud be more diminifhed than in the fimple pro-

portion of the denfity. Therefore the diminution

of the matter will be the leaft poflibie, if, the fpace

being fuppofed to continue at its maximum, the

matter be diminifhed in the fimple proportion of the

maximum of the denfity to the denfity required.

Various formations of the particles of light might

be thought of which would anfvver this purpofe.

It might be anfwered, indeed, upon the fpherical

hypothecs, by diminifhing the number of fphe-

rules, retaining the maximum of their fize
;
or retain-

ing the maximum both of fize and number, if it can

be thought reafonable to diminifh the denfity of each

particle. But, upon any hypothecs, the diminution

of matter cannot be lefs than has been faid. That
is, the matter of each emifilon cannot poflibly

exceed __'TTth of the maximum. For the. pro-

portion ot the maximum of the denfity to the

denfity required, will be found by computation,

to be that of 20S4 to 1, very nearly. Therefore

the utmoft probable amount of one emiflion

is'
1 th of the maximum, be the figure of the

corpuicles what it will. And the fun may lofe the

quantity of a whole emiflion 2084 times in a fecond

without any feniible confequences.

I cannot apprehend, from any quarter, fo 11 n-

philofophical an objctftion, as that the extreme

minutenefs of the particles ot light, which I have

fhewn to be necellarv, if light be reallv matter, is

an
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an argument againft their exigence. Size is a meer

accident, and no part of the eflence of any being.

Great and fmall, applied to finite things, are purely

terms of companion. One Being only is ab-

folutely Great : he vvhofe fubftance pervades and

fills the whole and every part of Abfolute Space j.

becaufe, in refpedt of Him, all things that are

are little.

Notwithstanding the maximum of moving force,

in each particle of light is lb inconfiderable as I have

fhewn it to be, yet the number of particles, out of

each emillion, which are directed towards the earth,

and fall upon its enlightened hemifphere, being ex-

ceeding great, it may perhaps be imagined, that the

force imprelfed by them all upon the earth, if they

all actually ftrike its furface, may amount to lome-
thing worth attending to. I have taken the pains

to latisfy myfelf upon this queftion, and fhall briefly

mention the refult of my computations.

Reckoning every emiffion at its maximum,
I find that the number of the particles, out of
each, which fhould fall upon the earth’s en-

lightened hemifphere, is 492023 xxxi, or that of
which the logarithm is 36.6919854. The moving
forces of this whole number amount to as much,
as the force of an iron ball, of one yard diameter,

flying 68 mile and 887 yards in one fecond. But
the progreflive force, which they might communicate
to the earth, does not exceed that of an iron ball of
the fame fize, flying 34 mile and 443 yards in one
fecond °. And, if this whole force be transferred

0 Only one particle out of each emiffion from any very fmall

given part of the fun’s furface, can ftrike the earth’s fuiface per-

K k k 2 from



pendicularly. The force of ever)' particle, which impinges
obliquely, is refolvable into vvo, one perpendicular to the fur-

face, and the other parallel to it. That part of the force,

which is perpendicular to the earth’s furface, produces a pro-

greflive motion of the whole globe. The other, which is

parallel to the furface. contributes nothing to the progreflive

motion, but tends to produce a rotation of the globe upon an
axis. Hence the progreflive force of motion, communicated to

the globe, is lefs than it would be, if all the particles ftruck the

furface perpendicularly. It is further leflened upon another

account, namely, that the whole of th (perpendicular force is

not effe&ive in moving the earths ce /.ter. I find by com-
putation that the diminution upon the whole is For the

eafe of the mathematical reader, I fnall briefly ftate the prin-

ciples upon which this computation of the force with which the

earth may be (truck by light, has been framed.

The number of particles, which are directed to the earth out

of each emiflion, is to half the number of the whole emiflion,

in the duplicate proportion of the chord of the fun’s horizontal

parallax, to the chord of 90° : by the known dodtrine of Archi-

medes. Hence, the number of the whole emiflion being deter-

mined, the number of thofe which tend towards the earth, is

given. And the force of each Angle particle being given, the

fum of the forces of that given number is given; and this

is the progreflive force which would be imprefled upon the

earth, if all the force of each particle were effective. In what
proportion the progref- C
five force is diminilhed,

on account of the vari-

Imairine T to be the

earth’s center and ACB
to be half a great circle A

I

ous obliquities of im-

pulie, is thus invetti-

gated.

an



an inch in ico"

.

This is the utmoft effect of the

force imprefied upon the earth by each emiflion. If

the emiffions were inceflant, this might be confidered

as a central force, counteracting the lun’s attraction :

of the earth, perpendicular to that which feparates the enlightened

and the dark hemifphere, and which {ball be called the termi-»

nator. Upon the plane of this femkircle, fuppofe the termi-

nator, and its parallels in the enlightened hemifphere, to be pro-

jected, into right lines AB, kb, Im , no, &c. which are diameters

of the circles refpeClively, of which they are the projections.

The fun’s diftance may be confidered as infinite
;
and therefore,

the rays of light, i. e. the directions of the particles, when they

reach the earth’s furface, are to be confidered as parallel to each

other, and all of them perpendicular to the plane cf the termi-

nator. Now imagine the whole enlightened hemifphere to be

divided into innumerable little zones AB k h, hk ml, ml no,

&c. by fmall circles parallel to the terminator. Let the breadths

of thefe little zones, meafured upon a great circle palling

through the poles of the terminator, that is, let the infinitefimal

arcs B k, km, no, &c. be fo proportioned to each other, that per-

pendiculars kd, me, of, &c. being drawn from the extremities of

thefe arcs, to the right line AB, which is the common inter-

fetion of the great circle ACB, and the plane of the termi-

nator, the infinitefimal fegments of that line Bd,de,ef, &c.
may be equal. Now imagine the particles of light which fall

upon any one of thefe little zones, for inftance, noqp

,

to meet
with no refiftance from the earth’s furface, but to penetrate the

globe, and to pafs on without refraction or inflection, in the di-

rection perpendicular to the terminator, till they arrive at the

plane of the terminator, and there fuppofe them to flop, and
each to lye till, in the place on which it falls. It is evident that

the particles of light that fall upon, and have been fuppofed to

pafs through, the fpherical zone p q on, will, with their proper

interftices, cover that annular fpace upon the plane of the ter-

minator,- which is the orthographical projection of the zone

p q o n, upon that plane, and is comprifed between the circum-

ferences of circles, of which the right lines Tg and Tf are the

radii. Hence the number of the particles of light, which fall upon
the evanefeent zone pq on, are as that evanefcent annular fpace

•for
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for its tendency is to puOi the earth diredly from the

iun. I need not fay, that it is infinitely too fmall, in

comparifon of the fun’s attraction, to produce any

fenfible effeCt.

which they cover, that is, asgf x the circumference of the circle

of which Tf is the radius, that is, as gf x in the right line Tf.
But that part of the force of each particle, impinging on the

zone p q on, which is perpendicular to the furface of the zone, is

as of if TB (the femidiameter of the earth) be put for the whole
force. For join 'To, and draw fK perpendicular to 'To. The
particle impinging at o moves in the direction of Let the tight

line of then exprefs its whole force, and this force of is com-
pofed of the two o K, Ky, of which cK is perpendicular to

the furface of the fphcre at o, 2nd Kf is parallel to it. But
0 K : of— of-.

oT or TB. Again, through K, draw Kt per-

pendicular to of The force is refolved into two ot, tk, of

which ot is perpendicular to the plane of the terminator, and

is the only part of the force oK, which tends to produce

a progreffive motion of the globe, in the direction of the

impinging particles, that is, dire&ly from the fun. The other

part t K urges the center of the globe along the plane of the ter-

minator
; but the forces t K being equal and contrary on oppofite

fides of, and at equal diftances from, the perpendicular ray, de-

flioy each ether’s effects. Now it has been {hewn, that the whole
force of the particle impinging at 0 is to that part of its force

which is perpendicular to the earth’s furface at 0, as TB to of
And it is manifeft that 0 K is to ot, that is, the perpendicular

force, of the particle impinging at 0, is to that part of it, which is

effective in moving the earth’s center, as TB to of. Therefore

the whole force of the particle impinging at 0 is to its

effective part, as TB 1
to of

1
. That is, the effe&ive part is

as of
1
. The number of particles impinging on the zone, has

been (hewn to be as ^/x Tf. The progreffive force of motion

excited in the earth’s c enter, by all the particles impinging on the

infiniuflimal zone pqon, muft be, as the number of the particles

and the effective part of each, jointly
;

that is, as gfx T/x c/'
1

>

or writing a for TB, and x for Bf as * x a—

x

X lax—x
1
. And

this is the fluxion of the progreffive force of motion excited in the

globe, by the particles impinging upon that fegment of the

The
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The rotatory forces mentioned in the lad note

if they were infinitely greater than they really are,

would not, in the lead degree, didurb the diurnal

rotation ; becaufe every one of them is dedroyed, by

an equal one, in a contrary direction, on the other

fide of, and at an equal diftance from, the perpendi-

cular ray.

I have enquired, what may be the utmod
droke, which the retina of a common eye fuf-

tains, when the eye, in a bright day, is turned up
directly to the fun. This force will evidently be at

its maximum, if the emidion be reckoned at its

maximum. The number of particles which enter

an eye, looking up diredtly at the fun, are to the

number out of each emidion, which are directed to-

wards the earth, in the duplicate proportion of the

diameter of the pupil to the diameter of the earth*

And the force with which the eye is druck, is to the

fum of the forces of all the particles which drike

the earth, in the fame proportion. If, therefore, the

diameter of the pupil, when the eye is expofed to

the diredt impulfe of the fun’s rays, be reckoned^. th

of an inch, which I apprehend mud rather exceed

fphere, of which p AB q is the projection. The number of

particles impinging on the zone pqon , being as gf x Tf or

as x x a—x, if each impinged perpendicularly, and its whole

force were effective, the fum of the effective forces imprcfl'ed

upon the whole, would be as gf x TCx TB% or x xaJ—uzxt

And this would be the fluxion ot the progreflive force of motion
of the globe excited by the particles impinging upon the feg-

rnent of which p AB q is the projection, if all impinged in

directions perpendicular to the furface, and the whole of their

forces were effective. The fluent o f x x a—

x

X lax—x z
is

5 X 2ux- .rT. And the fluent of k X a 1— a z x is a'x— \a L
x‘
l
.

than
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than fall fhort of its real magnitude, in thofe cir-

cumftances, it will be found that every ftroke which
it receives from them, exceeds not that, which
an iron fbot, £ of an inch diameter, would give, mov-
ing only at the rate of 16,16 inches in a year. This

would be the ftroke if the emiffion were at its max-
imum. Is it not owing to the extreme minutenefs

of the fibres of the nerves, that a ftroke, which is

certainly lefs than the ^L-^th part of this, is not

fuftained by our organs, without pain ?

When x~a,
the firft of thefe two fluents is the fum of the

progreflive forces actually imprefled upon the whole hemifphere

ACB, and the latter is the fum of the forces which would be fo

imprefled, if all the impinging particles impinged perpendicu-

larly, and the whole force of each were effedtive. But when x~a
the firft fluent becomes £ a4. And the latter becomes \ a*.

Whence it is manifeft that the progreflive motion communicated
to the globe of the earth, by the particles of light, is to the

force which they would communicate, if the whole force of

each were eflredtive, in the proportion before alfigned, of one

to two.

Received
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Received May 14, 1770.

XXXVI. Some New 'Theorems for computing

the Areas of certain Curve Lines: By
Mr, John Landen, F.R,S.

Read June 28, y A '1 H E learned editor of Mr. Cotes’s

Harmonia Menfurarum firft gave

us, in that book, the celebrated theorems for com-
puting the areas of the curves whofe ordinates are

exprelled by—— ,
- -^,or— —:

;* J + X n xe n+ x n a2n -{-2canx n -\-x^^
i

and feveral other writers have fince done the like.

Which theorems confifl: of many terms, being

obtained by previoufly refolving the expreffion for

the ordinate, into others of a more Ample form.

Now I have found, that the whole area of every

fuch curve (when finite) may be afiigned by theorems

remarkably concife, without the trouble of refolving

the expreffion for the ordinate as aforefaid : and, as

in the refolution of problems, the whole area of a

curve is more commonly wanted than a part thereof

;

and as thefe new theorems enable us to compute fuch

whole areas as above-mentioned, or the whole fluents

r xP X xp x
,

Xpx . ,

^ a n + x ni a n+ x n xe n + xn
3 a ln+ 2can x n+x*” i

W1

Vol. LX. L 1 1 admirable
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admirable facility ; I do myfelf the honour of com-
municating them to the Royal Society, prefuming

they may be thought worthy to be publilhed in the

Philofophical Tranfadtions.

THEOREM I.

m being any pofitive integer or fradtion, and n any

fuch integer or fradtion, greater than ;;; ; the whole

area of the curve, whofe abfciifa is x, and ordinate

X">— I . am—n
,

IS = —r— X A.
a n -\-x n f*

THEOREM IL

m and n being as before- mentioned, the whole

area of the curve, whofe abfciifa is x3 and ordinate
I

. a+m e-\-m A
--- :

—

ig -f-
—^ V

ar- -f- x
n X tn+ xn — a n— e n fn

Note. When e is —a, the exprefiion for the area

, rnaJrm—n
.

becomes = x . x A./«*

THEOREM III.

m and n being as in the preceding theorems, the

whole area of the curve, whofe abfciifa is xy and

y n-\-m— i _ g q-\'m—n

ordinate
u'ln -)r ica

nxn x-n bfn
X A.

Note. If m be=0, the area will ber=

In thefe theorems,

a—"B
b n

A de-
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A denotes the femi-periphery of the circle, whofe

radius is i ;

B an arc of the fame circle, whofe cofine is c, and

fine b }

j the fine of the arc ~xAj

g the fine of the arc — x B.

Concerning the inveftigation of thefe theorems, it

is fufficient to fay, they are dire&ly obtained by the

help of my new method of comparing curvilineal

areas, inferted in the Philof. Tranfadt. for the year

1 768.

It is obvious, that, by means of the above the-

orems, we may very readily compute the whole areas

(when finite) of the curves, whofe ordinates are

^
and ^ &cc. fee*

p-\-lxn + rx 2n+x‘in1 p + qx n -\•rx^n ^\-sxV, ^{•x4n
'

,

ing thefe expreffions may be ealily transformed into

others fimilar to thofe already confidered.

Lll 12 XXXVII. Extra&
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XXXVII. ExtraSi of Two Letters from the

late Capt . Alexander Rofe, of the 52d
Regiment

,
to Dr. Murdoch, F. R> S.

fetting out, we had bad weather, having been driven

by a contrary wind upon the coaft of Portugal. From
thence we took our departure for the Canaries;

where I had an opportunity of gratifying my curi-

ofity by a fight of the famous Pic of Teneriffe.

About ten days after, we made the Cap de Verde-

Iflands j and, by a miftake of the Captain (which I

was glad had happened), failed clofe by the illand

del Fuego, famous for its volcano, which we faw in

its perfection, and which fully comes up to Virgil’s

defcription of Mount iEtna. We had no fooner loft

fight of the Cap de Verdes, than we were over-

taken with a ftorm, which lafted a confiderable time,

and were near driven upon the coaft of Brafil. But
the ftorm abating, and the wind coming fair for a

month or more, we had a fpeedy voyage to the

Cape of Good Hope, where we were plentifully

From Letter I.

Madras, 20 Sept. 1768.

W E arrived here the 1 5th

of this month; at firft

fupplied
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fupplied with every thing we could wifh for our re-

frelhment, after fo long a voyage. The climate and
country there are fo good, that the trees, fruits, and
vegetables, both of the hot and the cold climates,

flourifh and thrive in the greateft perfedtion. The
Dutch there, are juft the fame kind of people they

are in Holland : fo that, for variety’s fake, I took a

jaunt to the Hottentots crawl-fhips, which I had a

great curiofity to fee. I found Kolben’s account of

them to be, in general, very juft. He takes no
notice, however, of their mufic, which I found to

be very tolerable ; their chief inflrument being a

large cocoa nut-fhell, ftrung with guts, and fome-

what refembling a guittar. I am convinced they

have always had a belief of one Supreme Deity,

and other fubordinate ones, as all'o of a future

ftate.

We found, by exadt and repeated obfervations,

that the variation of the needle, at the Cape, was

19°! ; though, in the lateft Variation-chart, it is laid

down at 18
0
.

We left that place the 20th of July j and during

our long voyage to India, I frequently amufed myfelf

with microfcopical obfervations, of which I fhall

give you fome account ; becaufe, for what I know,
fome of them may not have fallen under the notice

of the writers on this fubjedt, who make no mention

of that fpecies of animalcula, which fwarm in the

atmofphere of the immenfe ocean, their proper

element.

As I could find no great variety of objedls on

board the fhip, I endeavoured to produce animalcula,

by the common methods (by pepper-water, hay,

5 &c.) }
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See.) ; but finding they did not anfwer my purpofe, 1

tried frefh-water alone, which I expofed to the open

air for two days, and upon examining found a good

number of animalcula ; but they foon languifhed and

died. I afterwards expofed the frefh water for two

hours only, and found fome in it, which lived but a

very fhort time. I therefore refolved to try fea-water,

which, having been expofed to the open air, in a

very fhort time, fwarmed with animalcula ; thefe,

upon the ftridteft examination, I found to be exactly

of the fame fpecies with thofe of frefh water : only

they feemed much more adtive and lively, and in-

head of dying in a fhort time, as thofe of the frefh

water, they continued to increafe and thrive wonder-
fully, the longer I kept them. I then removed fome of

them out of the fait into the frefh water ; but they

foon languifhed and died. Whence I conclude them
to be a quite different fpecies from what we find

upon, or near, the land. I began my experiments

about ten days after we loft fight of land, and con-

tinued them the whole voyage; fo that, with the

help of fome books, I pafied my time very agree-

ably.

I had provided myfelf with a thermometer, to

meafure the degrees of heat and cold, in the dif-

ferent climates we were to pafs through; and found

the mercury to rife from ^ to 8o° of Fahrenheit’s

fcale : which laft it never exceeded, though we were

fometimes becalmed between the tropics, and upon
the line. This degree of heat I have often ex-

perienced in Canada, as I dare fay you fometimes

have in England.

J When
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When I have any thing worth communicating

from this part of the world, 1 lhail not fail to ac-

quaint you with it.

From Letter II.

Muxadabad, in Bengal,

20 Augllft, 1769.

gOON after my arrival in Bengal, I was appointed,

by the governor, furveyor of the company’s lands,

and ordered to furvey the provinces to the North
and North Eaft, as far as Napal; for which I fet

out in November laft, accompanied with a military

force ; as there was reafon to believe the mountaineers

would obftrudl the furvey. Having finifhed this

work, I difmiffed the troops ; and defined the Raja

of Napal would give me leave to vifit his country,

attended only by a few fervants ; which he with fome
difficulty granted.

The country of Napal is a large flat, furrounded

with three ranges of almoft inacceffible mountains,

which are covered with fnow all the winter, and a

great part of the fummer : fo that, when every thing

on the plains of India is almoft burnt up with ex-

ceffive heat, the natives of thofe mountains enjoy a

cool temperate air. They are a very different fpecies

of people from the inhabitants of the plains. Their

complexions are olive, their features broad and flat

;

and.
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and their perfons fhort and ftrongly made : they pro-

fefs the Gentoo religion ; but differ from them, in

that they facrifice, and eat mod: kinds of flefh, ex-

cepting that of the cow and of the hog. Their

language is the Nagri, which I have good reafon to

believe was the original language of India, and is

more ancient than even the Shanfcritta; which I

imagine to have been formed and invented by the

Bramins, in order to veil their religion from the

vulgar. There are at prefent two dialedts of the

Nagri, one of which is not very common, and is

called the Bengal ; but this is underftood by only a

very few, and may be called the ancient Nagri ; and

the other the modern. I found many manufcripts

among the mountaineers, fome of which treat of the

hiftory of India, going back above three thoufand

years. And I am convinced, that, to come at the

true hiftory of the early times of this country, re-

courfe muff be had to the books written in this lan-

guage. I am now endeavouring to get fome of them
tranflated.

This country has never been vifited by any Eu-

ropeans, but a few Italian mifiionaries who have

lately been driven out of it. I happened to meet

with them by accident, and flattered myfelf I fhould

receive fome uleful information from them; but was

much difappointed, for they were a fet of the moft

ignorant fellows I ever met with. Their fuperior,

who feemed the moft intelligent, could give me no

account of any place or thing beyond the city he lived

in, although he had been twelve years in that coun-

try. He told me, however, by way of fhewing his

miftionary zeal, that he had burnt three thoufand

manu-
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manufcripts, daring his flay there. He had two
miferable families along with him, which he called

his converts.

I was greatly furprifed to find many Chinefe

commodities among the inhabitants of Napal; and

upon enquiry found that they now have, and, for

ages pall:, have had, a communication with China,

by the way of Tibet. In confequence of this in-

formation, I have given in propofals to the gover-

nor and council here, to trace and explore this route,

and am now on my way to Calcutta upon this bufi-

nefs. The rainy leafon coming fart on, I could

make but a very fhort rtay in Napal : though, in my
opinion, it is one of the fineft countries I ever faw.

If my propofals to the goverment here are agreed

to, and it lhall pleafe God to continue my life and
health*, I hope to be able to give you an account

of this, and many other countries through which I

murt pafs before I reach China.

The birds and hearts I faw in the Napal mountains

were—Of birds, the mumal
,
a kind of pheafant, the

feathers of a fine dark brown, with red fpots, and a

red tuft upon the head—The dcphia
,
of the pea-

cock kind ; but the comb and plumage of the neck

far furpafs the peacock’s; the tail is fhort, and of a

dirty orange colour, and feems a contraft to the other

plumage.—Of hearts, the fheep with four horns,

* Inftead of this, the very next India fhip brought the me-
lancholy news of his death: a lofs ! which his family and

friends muft ever deplore—and which may even be reckoned

a lofs to the fciences, and to the public, as well as to the

company, in whofe fervice he died : as he had, fo early in life,

to the activity and fpirit of the brave officer, united the un-
bounded curiofity and cool patience of the philosopher.

Vol. LX. M m m and
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and a kind of deer about the fize of a lap-dog : I

fent lorae for the governor, but they died by the

way.

I am now to acquaint you, that, having procured

a telelcope and (top-watch, I made my observations

upon the tranfit of Venus, which happened here on
the 4th day of June, 1769.

n
Phefabad, Iat. 25

0 30' north.

Obferved the planet a good way h

advanced on the fun’s body at 5
Firft contadt at the egrefs 6

Laft contact 7
* Time between the firft and

laft contacts

35 57 (
aPP* time)

5 2 2 5
10 47

18 22

* Whence the planet’s centre was on the fun’s limb at

7 h
1' 36"; and this compared with an obfervation of the

central egrefs or ingrefs made at a diftant place will give the

fun’s parallax; the other neceffary elements of the calculus be-

ing well eftablifhed. Tn the mean time we fee, from the Con-
noiflance des Terns for 1769, that Phefabad in Bengal, wliere

Captain Rofe obferved, is 8i° 45' eaft of Paris.

The watch had been regulated the preceding day, by equal

altitudes of the fun ;
the fun’s altitudes, at the two contacts, are

likeaife marked in the Captain’s letter; but this part of the

work he had probably entrufted to a lefs fkillful obferver, while

his own attention was engrofled by the telefcope and the watch ;

as 1 find the difference of the times correfpondent, to tbofe

altitudes, does not agree with the interval of the contacls ; for

which reafon they are here omitted.

XXXVIII. Ex-

1

1
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XXXVIII. ExtraEl of a Letter from Mr,
John Latham, Surgeon and Midwife,

at

Dartford, in Kent, to Mr, Warner, Fel-

low cf the Royal Society
,
and Senior Sur-

geon to Guy’s Hofpital. Communicated to

the Royal Society by Mr. Warner.

Read Nov. 7,

1770. M R. A. B. about 55 years of age, was
an healthy man till about 20 years

fince, when he was firft feized with a fever ; at which
time he followed the trade of a miller, and maker of

French barley. This lad: bufinefs, he tells me, is at-

tended with very great heat to the operator, and ex-

pofes him to a continual cloud of dull. As foon as he

began to work, his breath grew oppreffed with a fen-

fation of his body being puffed up all over; from which
fymptoms he was relieved by occafionally leaving off"

his bufinefs. On the firft cold caught after his en-

tering on this kind of employment, a fever attacked

him ; which has generally returned fometimes once,

and fometimes twice in a year, chiefly in autumn j

but fometimes in fpring likewife : though he once

miffed being ill for two years together. After carry-

ing on this trade for four or five years, he left it off j

as he attributed his diforder chiefly to the effects of

the meal duft. Be that as it will, the fevers have

not been fo violent fince, as while he followed that

occupation : though the cuticle, or outer fkin, has

come off, the fame as before. As to the particulars

of his illnefs, they are nearly as follow: The diforder

M m m 2 begins
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begins with a violent fever, attended with pains in

the head, back, and limbs, accompanied with conti-

nual retchings; he fometimes vomited up much bile, at

ether times little or none ; thefkin was dry, the tongue

much furred, together with great thirld, coftivenefs,

and the urine highly coloured. At the beginning of

the fever he was generally let blood ; this evacua-

tion afforded fome relief, and by keeping his body open,

and taking cooling medicines, the retchings abated

in about five or fix days : the whole furface of the

body became yellow, though this circumftance did

not always happen. Afterwards it became florid,

having the appearance of a rafh ; on which he felt

a great uneafinefs for feveral days, with a numbnefs

and tingling all over him : when the urine grew
turned, and depofited a thick fediment. About the

beginning of the third week from the firfb attack,

the cuticle appeared elevated in many places. In

eight or nine days afterwards it became fo loofe, as

to admit of being eafily removed in large flakes.

The cuticle of the hands from the wrift to the

fingers ends came off whole, bearing the refemblance

of a glove. He never was difpofed to fvveat in any

part of his illnefs, and when fweating was attempted

by medicines, he grew worfe for it ; nor was he

much at eafe till his urine depofited a fediment,

after which he felt very little inconvenience, but

from the rigidity of the fkin. The nails of the

patient, whofe cafe you communicated to the Royal

Society, are mentioned to have come off after the

illnefs ; I did not find that ever was the cafe in this

perfon.

As
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As to your communicating the above account to

theRoyal Society, I beg that may be as you think pro-

per : though, I fhould fiippofe it would not prove

unacceptable to the medical members of that learned

body; as it may fhew, that the cafe already recorded

in the Philofophical Tranfadtions of laft year is not

a Angular one. I wifli the glove, I fend you, was
as perfect as 1 have feen fome of them ; but, as it is,

I beg your acceptance of it.

With the human glove, you will receive a curioflty,

which I think not inferior to the glove ; to wit, a

very fmall foetus, brought into the world at the fame
time with a live child at its full growth. The wo-
man was delivered before I came to her : on ex-

amining the placenta, a fubftance appeared fome-
what unufual ; and on walking it clean, I difeovered

the foetus abovementioned. It had no vilible com-
munication with the placenta, but was fqueezed flat,

though net in the leaf! putrid, andieemed fhrivelled.

I don’t remember a cafe like this mentioned, except

in Smellie’s, vol. ii. p. 85, where he relates one from
the Academy of Sciences at Paris, nearly flmilar to

this. May we not fuppofe the woman to have been

with child of twins ; and that this, dying, was not

difeharged, as was mod likely to happen, but re-

mained till the time of the natural birth, when they

were both expelled together ?

I am, very refpedt fully.

Gentlemen,

Your mold obedient,

and verv humble fervant,
*

Jofeph Warner.

XXXIX.

Hatton Garden,

Nov. 22, 1770.
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XXXIX. Agronomical Obfervations tnade at Ca-

van, Jicar Strabane, in the County of Donegal,

Ireland, by Appointment of the Royal Society
,

by

Mr. Charles Mafon.

Read November 7, 1770.

Equal Altitudes of the Sun and Stars.

1769
April

Time per

equal Altitu

limbs, and

Clock of the

ides of the O ’s

of 4f’s.

Zen. diftance

or points on

•he limb of

the qu adt.the

nonius was fet

at.

0 ’s Limb, and

Stars obferved.

Time per Clock
when the ©’$
cent, and 4 parted

the merid. from

the mean of the

Obfervations.

5 — 3

h t n

7 5 r IJ I

54 45
58 15-

1 ft wire

middle wire

3dorlaft wire

e /

|

64 56 Ar&urus

7 3° 7

33 4 i +
37 H- 1

59 20 Ditto.

9 20 14

25 36

3 1 if }
72 40 Spica

* — 4 7 47 46
51 19

54 49+ 1
64 56 Ar&urus

8 26 42
30 i 7i

33 49i }
h 1 n

Ditto

9 i 6 49
22 1 r

27 37 +

2 41 59

3 1 ”2 |
72 40 Spica

u 59 2373

1

9 43 35 +
49 49
56 11

2 15 10

8 56 +
2 35 }

70 .5
Ditto

i
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Equal Altitudes of the Sun and Stars.

1769
April

Time per Clock, of the

equal Altitudes of the O ’s

limbs, and of 4f’s.

Zen. diflance

or points on
the limb of

the quadt. the

nonius was fet

at.

O *s Limb, and

Stars obferved.

Time per Clcek
when the ©’s
cent. and ^paired
the Merid. from
the mean of the

Obfervations.

1
XI

h III
8 23 i6f

26 5o

3° 2lf

h r n

)

O t

59 20 Ardturus.

9 r 3 2 3
18 47
24 11—

2 38 30

33 7

27 41 J
72 40 Spica

9 40 8 +
46 23!

i 2 44—
2 11 44 +

5 3° +
1 59 9 |

/o 15 Ditto

11 55 56>S

*

OO1 9 36 6f middle wire 70 15 Spica

D — 10 9 11 30
Clouds

21 I 2t

2 18 l6f
Clouds

8 33
}

44 55 O ’s upp. limb

21 33
26 32§

2 8 13I

3 Hi } 54 55 O s iow. limb

” 44 33»5

9 34 36

Clouds

45 3 *x

1 55 *5
Clouds

Clouds }
52 35 O ’u pp. limb

5 1 38 1 38. 7: Ditto O ’s low. limb.

8 6 9+
9 4+1

1 3 16 }
59 2C Ar£lurus

9 23 3

29 16

35 38

^
1 54 35

Clouds

1 42 0 j
7 ° 15 Spica 11 38 49,0

9 —12 7 59 l8 a

8 2 53
6 25 }

59 2° Artlurus
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Equal Altitudes of the Sun and Stars.

April

1769

Time per Clock of the

equal Altitude of the © \
Limbs, and of -&’s.

Zen. diftanct

or points or

the limb 0

the quadt. the

non : us was fe

at.

0 ’s Limb, and

Stars obferved.

Tima of Clock
when the Q’j
cent.and Spalled
themerid. from
the mean of the

Obfervations.

8—1!
h / //

8 49 25+
54 46

9 0 13-

he//
Cloudy atthe

time corre-

fponding

O /

1

> 72 4C Spica 1

n~2 c 7 47 *

5° 5°i
54 332

3 47 46

43 59
40 16

—

}
62 36 O ’s upp. limb.

8 6 27 f
10 17I
14 II

3 28 24

24 29
20 38I

|
60 02 Ditto

8 3 1 5 8 2

36 6

40 9—

44 322

3 2 48|

3 5 8 44
54 3 82

2 50 19

}
56 42 Ditto

Q ’s lower limb

-

7 35 23

3 8 56 }
59 20 Ar&urus

? —21 7 28 23

3 1 5 8+
35 30 1

59 20 Arfturus
11 i 3»4

7

7 59 3 i

8 4 22§

2 7 28 :

:

2 35
1 57 432

} 75 5 S/p‘ca
-

8 18 2 8|
‘ 23 52

29 18

—

1 43 39
“

1 38 16 y 72 40
j

Ditto

h —22J 8 45 48

49 48

53 44 =
}

48 12 Ar<£lurus

10 2 37
8 7-
44

39 25 Ditto
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Equal Altitudes of the Su n and Stars.

1 Zen. didance Time per Clock

1769
1 ime per Clock of the

equal Altitudes of the Q ’5

limb, and of 's.

of points on
the limb of O’slimb, and

when the ©’•
cent.and sit parted

April the quadt. the

nonius was fet

Stars obferved. the mend, from
the mean of the

at. Obfervations.

h > n h / // 0 /

2 —25 8 35 33 ::
1

48 1

2

39 2 7 Ar£furus

43 25 J

8 52 53
57 2

9 in 1
46 CO Ditto

9 52 17

57 48—
}

39 25 Ditto

: 10 3 25 J

2 —26 8 49 29+ 22211
53 39 iB ii j* 46 00 Ar&urus

57 47 § *3 53

9 48 57 I

54 28 39 25 Ditto 11 35 5°> 21005 .1
#

l

? —28 8

8 46 47 1

'

J

46 00 Ar£turus

50 52::

9 7 5 i 1 30 4
12 26 45 29 > 42 00 Ditto 1 1 28 5 7;

3

16 59 4° 55 J
ff

9 42 5
i

47 35
J

39 25 Ditto

53 12

O—30 12 5 9
10 1

1

}
40 51 Arfturus

N.B. ;This day I

fcrewed the bob
of the pendulum

1 5 19 J -- 7 revolutions afid

17 di^ifions (of

the nut) and fet

12 23 nf the clock at noon

28 524 > 39 5 Ditto to nearly fidereil

34 40 :

:

J
time.

Vol. LX. . N n n .
»

‘
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Equal Altitudes of the Sun and Stars.

1760
May

Time per Clock of the

equal Altitude of the o's
limb, and of * ’s.

Zen. diftance

of points on

the limb of

the quadt. the

nonius was fet

at.

O ’s limb, anc

Stars obferved.

Time per Clock
when the 0's
:ent.and ^pafl'ed

he merid. from
•he mean of the

Obfervations.

) — 1

h / //

12

12 9 50I
J4 57

h ' //

}

O /

40 5 1 Ar£furus -

£ — 2 12 4 26

9 28

14 32 ::

12 28 94-

33 57

1

)

}

40 5 1

39 5

Ar£turus

Ditto

2— 3 1244
9 52
14 11

12 27 46

33 36

16 7 14
16 2 1 1 +
15 57 5!

i 5 43 32

37 43 i

1

j
40 51

} 39 5

Ar£hirus

Ar&urus

14 5 3 8>9

h— 6 12 2 554-

7 5 «

13 3i

12 20 58

26 38

32 27—

> 40 51 Ar£lurus
J

j

39 5 Ditto

2 —10 12 39 28 |

25 9
30 58

Cloudy at the

time corre-

fponding
39 5 Arclurus

15 12 17 40

23 19

29 9

Clouds

Clouds

15 33 15
j

39 5 Ar£furus H I I2j0

£1 w*
OC 11 c8 30

.12 3 3 i

8 37 +

16 1 40

15 56 41 : }
40 51 Arcturus 14 0 5,0

2 —24 1 2 58

7 3
11 4!

6 54 38

_ 5° 33+
Clouds |

46 24 G ’s upp. limb
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Equal Altitudes of the Sun and Stars.

1766
May

Time per Clock of tlv

equal Altitudes of theQ’s
limb, and of 9f’s.

Zen. diftance

of points on

the limb of

the quadt. the

nonius wa;

fet at.

0 ’s limb, and

Stars obferved.

Time per Clock
when the 0’s
cent.and if pafied

the merid. from
the mean of ihc

Obfervations.

2 -24
h > u

I 21 4
2 5 23I
29 40

1 34 16!

h / n

Clouds

6 32 iof
6 27 55
6 23 19I

• /

|
44 10 0 ’s upp. limb

O *s low. limb

3 5 8 39>2

2-31 0 4 30
8 7

11 39
15 22f

8 44 40
41 4
37 30

33 4 8i

) s<> 58

j

O ’s upp. limb

O ’s low. limb

4 24 27 j°

12 45 40 TheQ’sIaft limb fet over a hill, at thediftance of about 3I or 4mile».

14. 46 IO

—

49 44
S3 14+

15 12 47 ,

16 24

—

19 56

1 5 3° J S+5
6

39 Si •*

43 l 9i

49 8 i

52 42
56 11

o 14 28

18 44f
21 47

25 30

o 30 IO

33 49§
37 27!

41 14

\

)> Cloudy
J

Clouds

19 42 45
- 39 16

19 33 27

29 S 3
26 23

Cloudy at

the time?

>correfpond

ing t tefe.

3 8 J 7

4 28 Ditto

}

l8 20 4 Dr3Con ' 1 * 2 d

mag. merid. z. d

3 >9 3 s

16 29 Ditto

i

55 57

53 45

O’s upp. limb

Ditto low. limV

O ’s upp. limb

Ditto low. liml

17 4i 1 7>5

N a n 2
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Equal Altitudes of the Sun and Stars.

1769
June

j-Z

Time per Clock of the 0

equal Altitudes of the O ’t
'

limb, and of *’s. n

a

.en. diftance

f points on

te limb of

te quadt. the

onius was fet

t.

O ’s limb, and

Stars obferved.
• *

rime per Clo:k
vhen the Q’s
:ent.and * parted

he merid. from
the mean of the

Dbfervations,

h / n h ' " 0 /

n— 1 i 6 31J
10 20 \ 48 45

O ’s upp. limb

14. 8 : J
Ditto low. limb

18 s -

21 12J

25 9

29 2|

33 I02

Cloudy at

) the time-

correfpond

ingtothefe

|
46 4 8 O ’s upp. limb

Ditto low. limb

2 4 53i

9 25

13 56- |
4 i 23

0 ’s up . lim b

Ditto low. limb

18 41
1

Cloudy with -ain at night.

? — 2 23 28 24

3 i 581

35 3°

9 35 4 1 ::

32 6 z
28 35 |

62 59 O ’s upp. limb

23 39 it Clouds 0 ’s low. limb

23 55 1

1

58 45+
0 2 i6§

9 8 53
5 17

1 46

'l

j
59 9 O ’s upp. limb

060 8 58 7}
0 ’s low. limb

•

0 16 4c :

20 15

23 50

8 47 22|

43 45+
Clouds j

56 5 0 ’s upp. limb
4 3 1 53*5

I

27 33i Clouds G ’s low. limb

38 38}
41 19

Clouds

49 44

Clouds

8 21 39
8 18 5f

fc

|
52 5 $ G ’s upp. limb

0 ’s low. limb
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Equal Altitudes of the Sun and Stars.

1769
June

3

Time per Clock of the

equal Altitudes of the O
limb, and of X-’s.

Zen. dirtance

of points on

the limb of

the quadt. the

nonius was fet

at.

/ n h / //

0 0 Cloudy

wireclou. 8 1 5 8|

5 48* 7 58 11

9 3 1 5 54 27

K>
OO

Clo, i ft wire

I 26 30
30 25 : :

1 56 28

Clouds

2 17 56I
22 37
27 1

8

32 i 7 i

12 54 30::

>

Cloudy at

the times

correfpond-

ing to thefe

O’slimb, and

Stars obferved.

}
49 45

47 00

42 43

40 13

Time per Clock
when the G’ s

cent.and jfcpafi'ed

themerid. from
the mean of the

Obfervations.

The O’slaftlimb fet.

Cloudy all night.

20 25 Cloudy with rain.

o 16 47
20 23

23 57 :

Then cloudy

o 31 27*

35 6

3 « 4°z

42 27

o 46 50!
Clouds

I 54

8 54 43
Clouds

8 47 35 "•

Clouds

Clouds

8 32 51 :

Clouds

Clouds

Clouds

1

8 17 i8|

56 30

54 25

1
52 16

O ’s upp. limb

O ’s low. l>mb

Q ’s upp. limb

G ’s upp. limb

O ’s upp. limb

O’s low. limb

G ’s upp. limb

G ’s upp. limb

G ’s low. limb

G ’s upp. limb
j
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Equal Altitudes of the Sun and Stars.

1769
June

3

Time per Clock of the

equal Altitudes of the © ’:

limb, and of X- ’s.

r II

54 19

57 58J

.
4 43
8 28

12 Hi

16 5+

22 2

Clouds

Clouds

Clouds

Clouds

1 33 47

Clouds

Clouds

1 50 46

55 00

Clouds

Clouds

7 41 43

'

7 37 40

'v So hizy that 1

1 could not fee

t theQ’s limb at

J time correfpon,

7 161 25 :

2 02 : Clouds 1
Clouds 7 9 > 42
Clouds 7 2 54l J

3 * 00 Clouds
'l

6 55 6 4 25
\ 3

6

13 4 Clouds J

Then cloudy

Zen. diftance

of points on _ > i- 1 1

the limb oft© s hmb, and

Stars obferved.he quadt. the

nonius was fet

at.

Time per Clock
when the ©’s
cent.and* pa(Tcd

the merid. from
the mean of the

Obfervations.

O ’s low. middle wire
Ditto laft wire

49 48

'l

> 47 28

J

> 44 47
J.

O *s upp. limb

Low. Hmb la-ft

wire

O ’s upp. limb

O ’s low. limb

O ’s upp. limb

O ’s low. limb

O ’s upp. limb

O ’s upp. limb

4 35 37*8

Though the air at external conta£b was not

at feme times I have feen, yet the fun’s limb

fined, and the fpots in the difk very ftrong,

and diftinch At the internal contact, the air w
and the limb of Venus feemed to cohere to the

protuberance that appeared like a dark {hade :

prevent my feeing the thread of light for about

expe&ed.

quite fo clear as

appeared well de-

their edges keen

as much changed,

Sun’s limb, by a

which fet-med to

40" longer than I
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June

h— 3
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G

)

Time per Clock of the

equul Altitudes of the o’s
limb, and of -fr’s.

Zen. diftancc

of points ol

the limb of

the quadt. the

nonius was fet

at.

O ’s- limb, and

Stars obferved.

Time per Clock
when the ©’>
cent.and 4 parted

the merid. from
the mean of the

Obfervations.

Equal Altitudes of the Sun and Stars.

When the planet was upon the O ’s diflc,

there appeared a faint light fliade (having

a gentle fluctuating motion) round its peri-

phery, and wideft on that part fartheft on

the Sun’s difk: it appeared as per fig. the

black circle representing the periphery of

Venus, and the dotted one that of the

(hade, which was very regular and well de-

fined ; v the upper, and m the lower part of

the planet : and the whole (hade was apparently of equal brightnefs.

‘4 45 2f 1

\
48 38

5 2 * 3 :

38 17 a. Lyrx
J

15 n 39+ *

15 16^

18 48+ }
34 28 Ditto

22 15

40

49 28

49 35

52

23 28

Cloudy with rain

Cloudy
The eclipfe of the fun began
Very plain

Cloudy with rain

The clouds began to break ; and from this time to

23
h
54' I endeavoured with a micrometer (of Mr.

Dollond’s conftruCtion) to get meafurements for

determining the digits eclipfed ; but was fo inter-

rupted by flying clouds, that nothing could be

done with certainty
; then cloudy with rain till the

end of the eclipfe was paft.

4 Cloudy

14 44 19

47 5 i :

, 5 1 23
38 17 Lyrx
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Equal Altitudes of the Sun and Stars.

1769
June

Time per Clock of the

equal Altitudes of the O’s
limb, and of *-’s.

f

Zen. diftance

of points of

the limb of

the quadt. the

nonius was fet

at.

O’s limb, and

Stars obferved.

Time per Clock
when the

ccnt.and
jf; pafl'cd

the merid. from
the mean of tire

Obfervations.

» — 5

h t u

15 I® 56

18 5

1

J

h tn
•

0 /

34 28 a. Lyrae

5— 7 14 43 3^1

47 6

5° 36
f

1
38 17 a Lyrae

O— 11 1442 4

45 37+
49 8

38 17 a Lyrae

**

??— 15 Wound up the clock

K£
1

K>

14 41 54
45 25—

38 17 « Lyrae

O—25 16 25 45
29 59
34 15

Cloudy at the

[time corre-

|

fponding to

thefe |
23 22 a Lyrae

?—30 2 30 23

34 5—
37 43z

Clouds

Clouds

9 57 7 :

:

}
5i 23 O’s upp. limb

4i 3 1 O ’s low. limb

2 45 29

49 H
Clouds

9 49 24

9 45 3 8
—

louds |
49 18 O ’s upp. limb

H 49 35z G ’s laft liml

fet

j
25 6

|
23 22

6 17 28,9

16 14 3—
18 5

16 23 53
28 8

32 24—
j

Cloudy at

the time

correfpon-

ding

« Lyrae

Ditto
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Equal Altitudes of the Sun and Stars.

1769
July

h— 1 3 25 22|

3 29 22
Clouds

3° 40 17
Clouds

48 37

16 9 39I
Clouds

Clouds

n— 6

Time per Clock of th.

equal Altitudes of the O’s

limb, and of #’s.

6 8 53
12 541
16 55

22 45—
2/ O-
3 1 Hi

2 12 20
1 5 56

19 29

23 10 +

26 51

30 29!

34 3i

37 46

16 n 24

15 24

16 21 15-

25 29

29 45
Vol. LX.

9 H 1

13 o :

Clouds

Clouds

„
8 57 5 i

Clouds

Cloudy at

rhetimecor-

refponding.

11 721 +
3 44i
o 13+

10 56 3 if

10 52 49 :

:

49 *3

45 39+

4i 552

1

Zen' dirtance

or points of

l-be limbs of

the quadt. tin

nonius was f.

at.

44

42 40

25 6

1

25 6

23 22

1

}

57 3°

O’s limb, an'

S.ars obferved.

O’s upp. limb

Ditto

x Lyrae

x Lyrae

Ditto

55 26

25 6

23 22

O o o

O’s upp. limb

O ’s law. limb

O’s upp. limb

O’s low. limb

Lyras

Ditto

Time jjer Clock
*hen the Q’s
tent.andsfc’spaf-

fed the merid.

rom the mean of

ieObfervationsi

6 39 56,8
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Eqnal Altitudes of the Sun and Stars.

1769
July

Time per Clock of th(

equal Altitudes of the©’;

limb, and of *’s.

Zen. diftance

or points on

the limb of

the quadt. the

nonius was fet

at.

0’s limb, and

Stars obferved.

Time per Clocft

when the ©’*
cent.and^’spaf.

fed the merid.

from the mean of

theObfer vat ions.

h /
'/

|

b / H 0 /

0— 16 Wound up t le Clock

i> — 17 4 44 15

48 3+

52 54

Clouds

9 52 17—
47 59

1

1
* 43 45 O’s upp. limb

57 27I 43 242 J O’s low. limb

5 1 56

6 32

—

Clouds

9 38 55
34 H •

Clouds J
41 12 Q’s upp. limb

7 20 33,$
high wind

5 iG 8 9 24 42 O’s low. limb

? — 16 2 4
6 6

10 6| 1
25 G x Ly ae

16 15 56I
“ 20 ii

24 26| }
23 22 Ditto

%—22 3 4 i 45!
45 27

49 4

49 i 5

52 54i

11 35 12+
3 1 32—
27 53
27 42

11 24 4

|
55 6 O’s upp. limb

O’s low. limb r

Ditto 3
d or lafl

nidale wire
- wire

3 56 482
4 0 35

Clouds

11 20 9I
16 2 c

12 42 :

:

|
53 1 O’s upp. limb

7 38 40,z

4 16 47 l 11 0 nf 5 ° 5° O’s upp. limb

4 20 47
24 37 +

10 56 23!
10 52 23

O’s low. limb

Ditto

16 2 42I

S 43i
9 44— 1

25 6

*

* Lyra

'»
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Equal Altitudes of the Sun and Stars.

c

^1

.5-

Os

^
VO

Time per Clock cf the

equal Altitudes of the q’s

limb, and of ’s.

Zen. dirtance

or points on

the limb of

the quadt. the

nonius was fet

at.

O’s limb, and

Stars obferved.

Time per dock
when the Q’s
cent, and nfe’s paf-

fed the merid.

from the mean of

theObfervations.

h —22

h • it

<6 15 33i
19 49—
24 4

It / //

>
J

• /

23 22 « Lyras

^-25 16 0 33
4 35 i
8 35 i }

25 6 * Lyrae

14 25
18 40
22 25

1
J

23 22 Ditto

It-.

fc>—29 1 5 59 4
16 3 3ft:

7 5

'l

!>

J
25 6

mm
f

* Lyrae -

Then cloud)

Auguft

Q— 6 4 2 35+
6 13I

9 46+
9 57

13 33

12 59 5
8i

56 21

52 46+
52 36

12 49 1

|
62 30 O’s upp. limb

O’s low. limb
Ditto 8 31 34*

4 18 36

22 17

25 54

T2 43 58 +
Clouds

12 36 42
}

60 15 O’s upp. limb Very high

winds

29 42+ 12 32 53 O’s low. limb

*— 7
Clouds

Clouds

16 17 59 }
23 22 a Lyrje

5- 9

‘6 17 15+ }
23 22 * Lyrae

O o o 2
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Equal Altitudes of the Sun and Stars.

1769
April

Time per Clock of the

equal Altitudes of the O ’*>

ii.nb, and of -df’s.

Zen. ditlance

or points on
the limb of

the quadt. the

nonius was fet

at.

O ’s Limb, and

5 tars obferved.

/

Time per Clock
when the ©’s
ccnt.andjjc’s paf-

led the merid.
from the mean of

theObfervat ions.

3 - 9

h ' "

17 25 24!

29 00

—

3 2 32

1

h / it-

-

O /

2 5 45 « Cygni

37 43i
41 21

44 56

.1

24 00 Ditto

5 —i 6 17 22 49
26 25

—

2 9 57

1
> 25 45 a Cygni

17 35 7 i
'38 44f
'42 20+

24 00 Ditto

—17 17 51 17—
54 581
58 38

21 57 2 3

53 4 1 !

50 22
}

4 1 a Cygni

18 4 23

8 9 |

11 55 [

*9 53 Ditto
19 54 20,0

7) —2

)

17 49 47—
53 28

57 8-

18 2 c 2

6 39
10 24

/ Cloudy at

7. the time cor-

21 41

J
*9 53

a Cygni

Ditto

%—24 17 *9 47

1

23 22f
26 25-

Clouds

18 5 30

9 I 7f

Cloudy at

the time cor-

refponding.

1 25 45

|
J 9 53

a. Cygni

Ditto

.

'



1769
Auguft

O—27

Sept.

? — 1

n- 7

G— ic

I)— 11

s-15

[ 46 9 ]

Equal Altitudes of the Sun and Stars.

Time per Clock of the

equal Altitudes of the 0 ’5

limb, and of 4f’s.

Zen. diftance

or points on

the limb of

the quadt.the

noniuswas fet

at.

O’s limb, and

Stars obferved.

Tim'e per Clock
when the Q’s
cent, and >|c’spaf-

fed the merid.

from the mean of

theObfervations.

h t It h / O /

Clouds

17 22 15I
Clouds 1

25 45 a. Cygni

Clouds

17 3+ 3 6

38 11— }
24 00 Ditto

23 3° Saw a Comet near

!

'

Saw the aforementioned Comet through a thick haze
;

it was moved to the eaftward.

Clouds
]

Clouds 25 45 a. Cygni

17 21 40 J

17 26 52
} 1

Clouds > Rain in the V 24 00 Ditto

34 2f j night
J

Cloudy with rain till about half part 4 in the morning, when the

clouds broke in the ealf, and I faw the Comet a little to the

fouth of Procyon ; its tail extended nearly to the belt of Orion,

and made a fplendid appearance. Cloudy and rain in 8' after.

Wound up the clock

‘7 23 53+ 22 3 3 + 1
27 32— .21 59 26

—

J
f 24 00 u Lyras

31 6 21 55 50I

17 40 25 ;

:

—
] 1

44 8 21 42 50 r 21 41 Ditto 19 43 28,5
Clouds — — — J

‘9 54 59§ 21 3 1 58-{-
5* 1 Cl A J Ditto

58 46— 2 1 28 10+ J
l y L

2 32— i 1



[ +7° ]

Equal Altitudes of the Sun and Stars.

1769
S.pt.

Time per Clock of the

equal Altitudes of the O ’s

limb, and of" jf’s.

Zen. diftance

or points on

the limb of

the quadt. the

nonius was fet

at.

O’s limb, and

stars oblerved.

Time per Clock
w'-en the Q'«
cent, and 4.*; faf-
fed the m rid.

from the mean of
theObfervations.

h / // h > h O /

2>—18 17 22 46
26 24 +
29 59 1

24 OO a Cvgni

2—23 17 53 5 ?

56 531
18 0 39 !

19 4» * Cygni

Clouds

i 8 9 37 z

Clouds }
18 CO Ditto

% 21 S IO 33
15 20|

20 9 :
•

J 3 54 5 i

5° 4t

45 16 1
63 48 O’s upp. limb

20 26

25 21
44 59

—
40 6|

O’s low. limb

Ditto
3 5.6

8 3244:
38 8

43 27

13 22 36
Clouas

Clouds 1
61 30 O’s upp. limb

43 46

49 15 |

Clouds O’s low. limb

'7 52 43

56 33?
1 B 0 17I } }

19 41 % Cygni
the fluttered

18 5 20|

9 r 5 i

13 10 } |
18 OO Ditto.

* —29

i

3

9 9 9
14 54
20 45

'3 47 59
Cl uds

Clouds

1 63 24
> Very thick

J and hazy 1

O’s upp. limb

Clouds

18 615
1 © JO

1 Clcudy at the

? timecorrtfpond-

J
ing tbtfe |

18 CO * Cygni



r 47 * ]

Equal Altitudes of the Sun and Starsr.

1769
Sept.

2 —2:

J?—3C

5 O&4

Zen. didance
l ime per Clock of the

equal Altitudes of the ©’s

limb, and of ’s.

or points on
the limb ot

the quadt. the

nonius was fet

at.

O’s limb, and

8 tars obferved.

h / ft h ft/ O /

8 15 24

19 28
Cloudy at

thetimecor- |
l6 50 Ditto

18 26 14!
responding

to thefe
3° 39

35 3 i jl 1 15 CO
J

^

18 53 8 —
"I

•

i 57 52 20 18 39 f
12 14

19 4 I Cloudy J

8 40 12 H 23 27I 1

,
45 * 8 34

\
66 55 o’s upp. limb

* 50 S'
J 3 37 J

5° 24 14 13 J 7i O’s low. limb

55 27 8 16 Ditto

t 9 3 34 14 0 8

) 64 35 O’s upp. limb9 3 13 54 4°

14 32 49 4 J

9 9 18 13 54 25 1
: 14 55 13 - 48 43 Dittolow. limb

20 41 43 2: J

18 19 7 20 56 39 16 5c x Cygni

18 25 52! 20 49 53+
30 14 45 3° \ 15 oc Ditto

34 4 i 4 i 5 J
,

9 18 33 14 11 152
'l

24 12 —
\

e5 50 0’s upp. limb

29 53 *3 59 58 J

24 29 —
O’s low. limb.1 3« S9> 32 y

T & 7 53 37 - J

m

ed the nr.erid.

>om the rrean of

heObiervations.

[ 9 38 i 5’5

ti 32 i4>4

19 37 52 7

11 45 1 7,6



1769
October

5 — 4

V- 5

6 — 10

24— 12

C 472 ]

Equal Altitudes of the Sun and Stars.’

Time per Clock of the

equal Altitudes of the O ’s

Limbs, and of 4f’s.

9 44 35

18 24 1

—

28 24
32 49

18 49 52

55 39

9 44 43

50 48
56 50

9 5 1 5

57 16

10 3 33

9 20 33
25 40—
3° 49

25 55

3 1 10

36 26

13 45 *5

20 48 2

43 39

39 12

20 22 i.of

20 16 25

14 24 28

:

14 1 3 30
Clouds

14 5 42

Zen. diftance 1

or points on

the limb of

the qnadt. the

nonius was fet

at.

6 3

15 co

}
12 *4

O ’s limb, and

Stars obferved.

Time per Clock
when the ©’»
cent.and s|c’spaf-

fed the merid,

from the mean of

theObfervatiorls.

Q’s upp, limb

a Cygni

Ditto

67 23 O’s upp-

0 ’s lower limb

9 2 3 7-
2 7 46

3 2 25

9 28 1

1

3 2 45

37 26 1

9 45 16

50 18

55 20

9 5° 35

55 42

10 o 50

15 2 3

14 56 53

5 i 47

14 56 36

5 1 2 5

46 ,

8

}

Cloudy at

thetimecor-

re (ponding

X5 59 39i

15 5 1 45
46 40

4 1 37l

46 24

41 .16

36 9

1- 1 00

}

0 ’s upp. limb.

Ditto low. limb

j>
68 16 O’s upp. limb

19 36 1,3

12 5 x,6

12 11 41,0

Ditto low. limb

75 54 <3
>’ s U PP‘

Ditto low. limb

12 48 52,1

*
t
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Apparent Zenith Diftances of the o , p , and

1769

0, B ,or ’s ob-

ferved.

Apparent zen.

iiftance on the

meridian.

Barom. Ther.

April

Spica

©’s upper limb

O / //

D ——10 64 45 24
20 +2 51 OO

29 69 5*
Ditto lower limb 43 22 40

22 Spica 64 45 32
Ar&urus 34 26 20

U ’s center 71 21 36
D ’s lower limb 77 3° 36:

Antares 80 38 40 29 52 42

25 Spica 64 45 16

:

20 93 46

26 Spica 64 46 6

Ar&urus 34 27 00 29 85 52
28 Ar£hirus 34 27 8

:

29 92 49
29 Ditto 34 »7 00 30 10 52

30 O’s upper limb 39 37 40
29 97 60

Ditto lower limb 40 916:

May 1

Spica 64 46 00
O’s upper limb 39 J 9 24

31 00 62
Ditto lower limb 39 5 1 * 6

2 O’s lower limb& 39 33 26 30 20 59
3 Spica 64 46 00
Ardturus 34 26 52 30 os 55
Antares 80 39 12

4 O’s upper limb 38 26 16 30 00 56
6 Spica 64 45 50 30 12 48
Ar&urus 34 26 52

7 O’s upper limb 37 36 00
29 94 59Ditto lower limb 38 7 56

Spica 64 45 50
Ar&urus 34 26 48 2q 87 47
Jupiter’s center 70 52 24

Voi. LX, P p p



\ J

Apparent Zenith Diftances of the o, 5 , and

1769

0 , D , or *.’s ob-

ferved_

Apparent zen.

diftance on the

metidian.
Jarom. Ther.

/ / //

May j 0 Spica- 64 45 46
1 Inobferving the Q’s zen. dift. I fet

r the © ’s limb juft (or fcarcely) to touch

Ar£turus 34 26 48 29 86

29 60

43
12 0’s upper limb 36 17 16

Ditto lower limb 3 b 40 48 54
J the wire ; which is the reafon why the

Spica 64 46 co

:

O’s diameter is in this obfervation fo
much greater then made before.

h 13 O’s upper limb 36 2 42
29 52 58Ditto lower limb 36 34 30

0’s upper limb 35 48 28
29 55 57Ditto lower limb 36 20 2 1 Obferved without the darkglafs^it

D ’s upper limb 55 50 56 29 63 49 J
being a very thick fog.

Spica 64 45 55
Ar£turus 34 2b 52 29 69 44

15 $ ’s upper limb 60 54 40 29 6q 44
Spica 64 46 00 :

«

18 O’s upper limb 34 53 40
Ditto lower limb 35 25 12

29 54 5 1

Spica 64 46 00
5 ’s upper limb 73 3° 3 2

U ’s cent. 70 30 20 29 64 37

23 O’s upper limb 33 53 00
29 22 59Ditto lower limb 34 24 3 2

Ar&urus 34 26 52 29 34 55

24 0’s upper limb 33 4 i 48
29 4 1 64

Ditto lower limb 34 13 38

une 1

1

O’s upper limb 31 25 40 29 4 i 53f
12 Ditto 31 22 00: 29 66 55

Ar&urus 34 26 44
14 $ ’s upper limb 72 27 14 29 36 55
J 5 O’s upper limb 3t 13 00 29 46 58

17 Antares 80 3Q 12

D ’s upper limb 78 44 48 29 35 47
18 O’s upper limb 3 i 7 54

29 41 54
Ditto lower limb 3 1 39 42
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Apparent Zenith Diftances of the o, j, and *’s.

0, D , or * ob-

ferved.

Apparent zen.

diftance on the

meiidian.
(3arom. Ther.

1769
h / n

June 23 O’s upper limb 31 7 20

Ditto lower limb 3 1 39 12 29 17

•26 O’s upper limb 3112 6
29 38Ditto lower limb 3 1 43 56

5

30 O’s upper limb 31 24 6 29 71 60

July 1 O’s upper limb 31 28 00 29 62 62

5 O’s upper limb 31 48 00
67Ditto lower limb 32 19 56

29 72

b Antares 80 39 20 29 75 57

9 O’s upper limb 3 2 14 46 29 57 63
13 D ’s upper limb 76 58 16 29 34 57
H O’s upper limb 32 56 12 29 49 59

P ’s upper limb 0CS00

1
29 66

5 &

J 7 O’s upper limb 33 25 28
Ditto lower limb 33 57 26 29 12 59

22 Ditto 34 53 24 29 49 63
Auguft 2 O’s upper limb 36 54 30 29 50 62

17 a. Aquilae 46 33 12 29 69 54
D ’s upper limb 61 39 20 29 70 5 i

O’s upper limb 41 56 20
Ditto lower limb 42 27 56

29 40 57

P p p 2
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iy6g
April

Ji—Z2

2—26
28

Mean

To find the Error of the Line of Collimation of the Quadrant.

I letups board at the dlftance of about 300 yards, painted black, with two white marks on it;
the diameter of each white mark = 3^ inches, and the diflance of their centers 1 j-£ inches = the
difference of the height of the center of the telefcope, when the quadrant is inverted, and made the
following obfervations.

Zen. dill. of

theupp.mark.

Mean —

Mean —

89 50 00
50 6

4
6

o

o

89 so 3

Zen. did. of

thelow.mark.oil

1

90 20
20
18

*4
16

20
20

90 7 18,3

80 5° 3

179 57 21,3
iSo O O

2 3 8>7

I 19>3

l The quadrant ia its proper pofitio*.

, The quadrant inverted.

To be added to the obferved zenith diflance.

1 took the telelcope oft the quadrant, and adjufled the Uneot collimation lomething nearer.

I found the error of the line of collimation of the quadt. in the fame manner, as on the 2ad, thus

:

Zen.difl.of the

upper mark
O / n

89 51 00

S 1 00

51 00

51 00

5° 56

S 1 4
5 1 6

5 l 6

5 1 0

5 1 6

89 5 1 2-

Zen. dill, of

the low.roark.

Quadt. in-

> its proper

pofition.

M«an —

90

//

20
12

24
20
22
20
18

16
18

20
12

90 7 18,4

89 5 » 2—

’79 20,1

1 80 OO OO

2 39.9

> Quadant inverted.

To be added to the obferved zen. diflance.5 - 0 50
A7

.!?. This method is given us by the Rev. Mr. Nevil Mafkelyne, Aflronomer Royal, in hisdefeription

of Mr. Bird’s aflronomical quadt. publifhed with his inflrudtions for the obfervation of the late Tran-
fit of Venus, at the end of the Nautical Almanac of 1769, fee p. 23, and may be followed with great

accuracy
;
and to avoid the error that may fall on any two divifions of the quadt. as many different

divifions may be taken as the obferver pleafts, by the fhifting the board that has the marks on it,

higher or lower.
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For the Latitude of the Obfervatory at Cavan.

0 or ’s

ubferved

App. zenith

diitances on
the merid.

Refra.

O’spx.
n alt.

lor. =2

8",

5

$ ’s abj

in decl.

*’snut.

in decl.
Error

of

the

line

of

colli,

of

the

qnad.

True zen.

didances.

O or *’s
true decl. at

the time of

obfervation

Latitude

from each

obfervation.

>9 + _ +
fril 0 t n / // n ft f ft 0 / // 0 ' U 0 / //

10 Spica 64 45 24 2 0,5 -7,6 —6,3 64 48 29,6 9 57 °°»° 54 5 1 30
20 O’s center 43 6 50 0 53 > r 5,8 43 8 56,3 1

1 42 55,2 5 1 5 1

22 Spica 64 45 32 2 2,4 —7.5 —6,2 I 19 + 64 48 39.7 9 57 00,5 5 1 39

22 Ardlurus 34 26 20 0 39>7 —5.9 —5.8 3428 7,0 20 23 33,8 5 1 4 1

Antates 80 38 40 5 4 r >° —2,0 —2.7 8o 45 35*3 25 53 56 -7 5 1 39
2 S Spica 64 43 16:: 2 3,0 -7.5 —6,2 64 48 24,3:: 9 57 0,6 51 24::

26 Spica 64 46 6 2 0,8 —
7*5 — 6,2 + 64 48 43,1 9 57 o>7 51 42

Ardlurus 34 2 7 0 0 39,1 —5.3 —5.8
f ft

34 28 18,0 20 23 33,6 5 1 52
28 Ditto 34 27 8 0 39>4 —4,8 —5.8 O 50 34 28 26,8 20 23 33,5 52 00:
29 Ditto 34 27 0 0 39»4 -4.8 —5.8 34 28 18,8 20 23 33,5 51 52
30 O’s center 39 53 28: 0 47,2 5*4 39 54 59 . 8 : 14 56 48,5 51 48:

Spica 64 46 00 2 0,5 —7-4 —6,2 64 48 46,9 9 57 00.8 51 46

1 O’scenter 39 35 20 0 47-9 5.4 39 36 52,5 *5 H 57.2 5 1 5 °
2 O’s L. L. 39 33 26 0 47,7 5.4 39 34 58.3 ‘5 32 5°.9 5 * 55
3 Spica t>4 46 00 2 0,7 —7.2 —6,2 64 48 37,3 9 57 i»o 5 1 36

Ardlurus 34 26 52 0 39,0 —3.8 —5.7 34 28 11,5 20 23 33,4 5 1 45
Antares 80 39 12 5 3 6 >° —2,6 —2,6 80 45 32,8 25 53 57.0 51 36

6 Spica 64 4; 50 2 3,1 —7.0 —6,2 64 48 29,9 9 57 J .2 51 29
Ardlurus 34 26 52 0 39’9

—3.2 —
5.7 34 28 13,0 20 23 33,2 5 1 46

7 O’s center 37 5 1 58 0 43>5 5>2 37 53 26,3 16 58 21,2 51 48
Spica 64 45 50 2 2,4 —7.0 —6,1 64 48 29,3 9 57 J .3 91 28

Ardlurus 34 26 48 0 39»7
— 3.0 — 5.7 34 28 9,0 20 23 33,1 5 * 42

10 Spica 64 45 46 2 3>5
—6,9 —6,1 64 48 26,5 9 57 i .5 5 1 25

Ardlurus 34 26 48 0 40,0 —2,3 —5.7 34 28 10,0 20 23 32,9 5 1 43
12 O’s center 36 33 32 0 41,6 5 »* 3 6 34 58.5 18 1 6 4*,

4

5 1 47
*3 O'scenter 36 18 36 0 48,0 5 >° 36 20 1,8 18 31 36,0 5 i 38

M O’scenter 36 4 15 0 40,2 S >° 35 5 4°.2 t8 46 4,5 5 1 45
Spica 6 4 45 55 2 2,5 —6,5 —6,1 64 48 34,9 9 57 1.7 5 1 33 .

Ardlurus 34 26 52 0 39,6 — *>5 —5.7 34 28 J 4>4 20 23 32,7 5 1 47
j8 O’scenter 35 9 26 0 39,8 4>9 35 10 5°.9 19 40 46,0 5 i 37

Spica 64 46 00 2 4>4 —6,1 —6,1 64 48 42,2 9 57 2,0 5 1 4°

23 ©’s centei 34 8 46 0 36,9 4,8 34 10 8,

1

20 41 3(1,8 5 1 45
Ardlurus 34 26 52 0 38,2 -40,2 —5.6 34 28 14,8 20 23 32,2 5

1 47
2 4 O’scente 33 57 43 0 36,5 4>7 '33 59 4.8 20 52 44,3 5 1 49 -'

11 O’sU. L 31 25 40 0 34,0 4.4 31 26 59,6 -23 8 38,7 51 26.

O’s U. L 31 13 00 0 33»4 4.4 • 31 14 19,0 23 21 23,6 5 1
3°

,-7621



[ 47 « ]

For the Latitude of the Obfervatory at Cavan.

' O or * 's

obferved

\p. zenith

diltanceson

the mend.
Refra.

O’spx.l

in alt.
|

hor.

8", 5

’s ab
|

n decl.

* ’snut.

in decl.
Error

of

the

line

of

colli,

cf

the

quad.

True zen.

didances.

0 or *V
true decl. at

the time of

obfervation.

Iatitudt

from eai

obfervad

1769

June 17

18

2 3

26

30

Antares

O’s center

O’s center

Q’scenter

O’s U. L.

0 t it

80 3Q 12

3 1 2 3 48
31 23 16

3 r 28 1

31 24 6

+
/ n

5 *4 > 8

0 33.9
0 33,2

0 33,6

0 33,8

4.4

44
4.4

44

//

—3 9

//

— 24

+
f It

O 50

0 in
30 45 30,5

3
1 2 5 7.5

31 24 34,8

31 29 20,2

3 1 2 5
2 5»4

O 1 If

2
5 53 584

23 26 37,

r

23 27 5,6

23 22 25,0

23 10 26,0

0 i 11

5* 3

S
1 3 !

5 1 4‘

5 1 4 ;

5
1 3 *

Jidy 1

5
6

9
*4

0’sU.L.
O’s center

Antares

O’sU L.

O’s U. L.

3 1 28 0

3 2 3 5 s

80 39 20

32 14 46

32 56 12

0 13>5

0 33,7

5 3 X4
0 34.3
0 36,0

44
4>5

4-5
4,6

—
3 >
8 —2,3

31 29 19,1

3 2 S I 7»2
3o 45 35,0
32 16 5,8

32 57 334

23 6 24,6

22 46 20,6

2 5 53 58»6

22 19 50,6

21 38 17,3

5
1 3 '

51 3 i

5 » 3 <

5 1 4 i

5 1
3 *

x 7
22

Auguft 2

x 7

O’s center

O’s L. L.

O’sU.L.
a Aquilae

33 4 1 27

34 53 2 4

36 54 30

46 33 12

0 36,2

0 38,4

0 41,4

0 59,5

4-7

4,8

5 > J

+ 7>8 + 3,9

33 42 48 >5

34 54 47 > 6

36 55 5 6>3

46 35 I 3»z

21 8 52,0
20 12 42,8

r 7 4° 44
8 16 25,9

5 « 4 i

5 1 4 2

ji 50

54 5
1 39

Mean of the whole 5 1 40

N. B. By comparing Mr. Flamftead’s obfervations with thofe made by the Rev. Mr. Maflcelyne, Aftronom

Royal, in the years 1765 and 1766, Ardlurus moves annually i"o 144 Southward in declination: then

fore i8",6 is fubtradted in the above from the declination of Ardturus, as fettled from Dr. Bradley

obfervations for the beginning of the year 1760.

T1



C +79 3
The following are the difference of R. A. between the J ’s

limb and %’s, obferved by wires placed in the focus of the eye
glafs of a refl. £ting telefcope, that magnified 80 times. The tele-

fcope was fupported by a polar axis placed in the meridian, and
on a flrong Rand, loaded with weight, which made it keep its

pofition very Ready..

1769
July

n 20

Time per Clock.
Difference of R. A. between

the D ’s limbs and ’s.

yf parted the

vertical wires in

the refleftor.

J)
’s id or Eaftern

limb, palled the

fame vert, wires.

h / // h / //

19 39 33 : - - -

39 43 19 43 321.

47 13 51 13

47

2

4i 5 1 25

47 36 51 38

2° 5 11 20 9 35x
< 5 2J i 9 48

5 34 10 00

18 13! 22 57I

*o
2
l

23 9
18 30 20 +
18 48 32

20 19 00:: 44i

20 25 17 + 30 12

28 33i

39+ 35
5 1 46

26 3 30 59

33 54 39 2

34 5 39 13

34 40 39 48

41 37 46 5
6

4 i 48 i 47 7 l
Clouds 47 19
Cl. 3°l
I20 42 23I 47 42§

j

*

After thefe, it got fo hazy thatl’

could not fee the Rar.

1. m. ..v tt «**>- parallel to the equator, or moved
in a line parallel to the faid wire. At the laft obferv-ations the
* was about 18 or 20' north of the D ’$ center,.

Difference:



[
4-Po ]

Difference of Right Afcenfion between the j 's Limb and *’$.

Time per Clock. Time per Clock.

July

? —21

D’sid limb patted

the wires vertical

to the equator.

X ZZ palTed the

fame vertical

wires.

31'“’c*

X ZZ palTed the

wires vertical to

the equator.

D’S 2d limb

palTed the fame
wires.

N. B. In all thefe

obfervations the

sj< moved parallel

to the equator.

At the beginning

of the obfervati-

ons the was
North of the ])’s

center about 18'.

At 1911.47' when
I left oft' to take

the occultation,

the was but

little Northof the

5 ’s center
;

by

eftimationjor^,

The differences

of A.R. after the

occultation are

very accurate, the

D being near the

meridian, leaving

the $ nearly in

a right line from
her center.

h / it

18 3° 3 !

30 15 +

39 4 i +
39 32

40 4
40 15 +
40 27-

18 S 3 39 !

19 5 7
18

291
4 ii

5 53 i

10 47
*0 59
1 1 10+
II 2lf
11 34

—
19 17 00

12

—

23

35 +
17 47

22 42
22 53!
23 4i
23 16

23 28+
30 18

3° 3°1
30 42—
3° 53i
31 Si

h > >'

18 33 S 3
—

34 3

42 13I

42 36—

42 59

18 55 47

19 6 58

7 10—

7 204-

7 32

7 43+
12 27I
12 38I
12 49 z

13 1

13 I2f

l8 42—
18 52|
19 4
19 16

19 24 14

24 36!
24 48

31 40

3 1 SO
32 1

32 14

h iir

21 51 4
51 15!
51 26

5 i 37 z

5 i 49 !

21 58 39
58 50

59 1

59 12 +
59 24

22 5 5°i
6 if
6 12

6 24
6 36

—

i 3 9
13 20

13 3 i

i 3 42

18 14
l8 2C
l8 36
l8 47

22 l8 59

28 I 2 §

28 23+
28 34i
28 46
28 57+
37 11

37 22+
37 33 +
37 44l

22 37 SH

h ' ft

21 S 3 2 7 f

53 39+
53 50
54 2

54 14

22 1 14+

1 26

1 48
2 00

8 36

8 46

9 10

9 21

16 18

16 29!
16 41—
16 53

21 19+
21 30§
21 4if
21 53
22 54-

Si 32-
Si 43+
3 1 54§
32 5
32 18

40 43
—

40 54i
4 1 4§
4 i 17

41 29 ;

Immediately after thefe, it

began to get foggy.

Difference



Difference of Right Afcenfion between the j 's Limb
and *’s.

Time per dock.

]) ’s id limb pa (Ted

the wires vertical

to the equator.

x. ™ pafled die

fame vertical

wires.

19 33 33§ *9 34 38

33 45+ 34 49

33 5 6+ 35 °i

34 » 35 12~
34 2°+ 35 24—

4i 5 + - - -

41 i6| 42 9
41 28 42 20§

41 40— 42 3 2
—

41 52 42 43+
46 11 46 5 6i

19 46 23+ 19 47 8

Left off to take the occultation.

Time per clock.

1769
Auguft

2 —16

3) ’s 1 ft limb paf- A ftar of the 5th
fed thewiresverti mag. pafled the

cal to the equator. fame vert, wires.

h f // h / //

18 4 30- - - -

4 43— - - -

4 55 18 25 1 +
5 & 25 12

—

5 18- 25 23
Cloudy immed :ately after.

A bright fpot in the J moved
along the dire&ing wire, or

wire parallel to the equator,

and the followed about 6'

North of D ’s center.

Vol. LX, Q.T<3 Difference
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Difference of Right Afcenfion between the 5
’s Limb

and x-’s.

Time per clock.

1769 D ’s 2d limb pafTed 1

6

Pifces pafTed

the wires vertical the fame verti-
bept.

?—15

to the equator. cai wires.

19 45 7
—

19— i

j>Cloudy

42f I

45 54 j

i9 54 l lz 19 56 5°
30 56 2—
4 21 13

53 23+
55 5 57 34+

then cloudy

20 29 i6| 20 30 44
28 f 30 56
40+ 31 8-
5ii 3 1 *9

30 3i 3i 3°

34 33+ 36 53+
45 + 36 5
58- 16-f-

35 9 27

35 20f 36 3 8+
4i 13 + - - -

252 42 33
33- 4+ +
4«1 55 +

42 oi 43 7~

46 16 + - - -

284- - - -

40 20 47 41

5 1 ! 47 52

47 3l 48 3i

50 57— 5i 49
51 8 52 0

51 20I 52 12

56 39 57 23

56 50+ 57 33l

57 il 57 45 +

The x about 1

South of the

center.

8
'

D’s

Note. In all theft

obfervations the j|<

was often tried if it

would keep the wire

parallel to the equa-

tor, after moving it

off the wire, and

bringing it on again

(by means of the

vertical fcrew). For

in thefe obfervations

1 was obliged to

bring the ftar more
Southward after I

had made it keep
the wire, before I

brought it back for

the 'JJj
otherwifethe

J)’s center would

not follow through

the field of the tele-

fcope
;
and I always

found that it re-

turned again to keep

the wire with great

accuracy : the wires

very felaom wanting

any alteration.

The -X by efti-

mation 24' South

of the S ’s center.

In thefe the } *s

center and X
nearly at the di-

ftance of the field

of the telefcope,

or as near the

ends of the wires

as the 5 ’s limbs

would admit of.

3 Differences
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Difference of Right Afcenfion between the n ’s Limb and * ’$

1 Time per Clock.Time per Clock.

Sept.

s—s;
)’s2dlimbpa(Tedli

re wires vertical t

0 the equator, v

6 Pifces parted

le fame vertical

/ires.

h > " h ' "

21 4 14+
26

38

49
5 1

'| The 4 would

|
not follow

l through the

f field of the

J

telefcope.

if—20 20 24 34
24 47 +
24 59i
25 12—

20 26 13
26 25I

37—
26 49

20 31 54—
32 6

32 i8§

20 33 I2|
24—

33 36

37 27—
37 3 8i

57 5'1 !

3 8 3 1
'

42!

3 8 54+

10 42 51

—

43 4
J 7

43 53
44 5i

29

43 4i—
J 7

44 5+

20 50 55—
5i 7i

5 1 23i
5i 35§

\ 58 29
58 42

58 56+
59 8

20 59 21

5 8 37

5 8 50

59 3

59 Hi
10 59 26

21 1 —

21 2

2 t 3 35

the 2"after

the ]) ’slimb.

The ]) ’slimb and

4 equal in A. R.
as near as could be

judged.

The
J) followed

the 4J5" in time.

21 7 50
21 11

Clouds

Clear

Sept.

? 20

1 6 Pi fees parted

the wires vertical

to the equator.

']) ’s ad limb paf-

fed the lame

wires.

22 23 41

54
24 6-f

17 +
24 29l

30 47
31 1—

13
2 5

3 1 37

43 19!

33+
44

22 43 56
22 51 32-f

45i
58

52 9 +
52 2lf

56-
9—

22-f

33+
45 +

16

—

29

23 2

3

3

15

22 27 14

27 +
40+
5 2

28 4 +

34 4°

53

35 6+
18

35 30+
47 42

54f
48 6f
48 19-}-

56 r 5
28
41—
5 2f

57 5+
8 7

—

20

32

44i
8 57

20 55
21 9

—

>3

J
above.

The Star was to move along the equatorial

wire in all thefe obfervations, and I look

upon the whole to be very good
;

particu-

larly thofe after the occupation, as the dif-

ference of declination of the ]) ’s center and

Star was by eftimation not more than 4 or

nor even fo much at the laA obferva*

tions.

Q.q q 2
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Difference of Right Afcenfion between the j
's Limb and * s.

Sept.

~25

Time per Clock.

l6 Pifces parted D’l 2d limb paf-

the wires vertical fed the fame
to the equator. wires.

h / // h f

23 IS 41 + 23 2 1 12+
4 i + 33

1 6 4“ 21 46—
OO

54 582
1 6 -J~
—

29+ 55 25— —
37
—

23 48 53 23 55 481

0 3 16 0 10 44I
28+ 10 58

4 i 11 11

3 53
— 11 23

n cloudy
0 11 35

P’s ad limb paf- h Leonis parted

fed the wires vert. the fame vertical

to the equator. wires.

2 52 2 2 54 53
I 5l

— —
28

—

55 i62

39
- 55 28+

5 2 5°i 55 38

2 58 3
— 3 0 41—

0 52I
28— 1 4—
39 +* * J 5i

58 51— 3 * 2 7
—

3 3 54 6 i8f

4 61 30+
19- 43
30 5 2

4 421 7 5

3 15 10— 17 12

22+- 24

342 36 +
45i 47

i J 5 57+ *7 582

|
At thefe observations the Star

l followed the ]) ’s center along

[ the wire parallel to the equator,

J
1

•
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Difference of Right Afcenfion between the j ’sLimb and *’s fl

1769
Sept,

Time per Clock.

t ’sadlimbpaffedrhLeonisa patted

the wire verticalithe fame vertica!

to the equator. 1 wires,

f

5
h ' " h / //

3 21 9+ 3 23 0
22

34 24—
45i 34

21 57 23 46 J

27 38§ 29 15I
5 i 27

28 3 39
28 15

—

5°

3 28 26 30 if

34 49 i—
• 35 2 56 2 3f

Hi 36 35
25+ 36 46—

- 35 37 36 57

3 44 C1 °- ^

3 55 11 —
. 24— 3 5 6 6

34 18

47 2 8f
55 58 56 40 ?

58 29I 59 6

42+ 18

53 + 29
59 5

Then cloudy
59 4 1

4 15 Clear

£ OT palled the 5 ’s 2d limb paf-
wires vertical to fed the fame
the equator. wires.

At thefe obfervations the Star

followed the D ’s center along

the wire parallel to the equator.

4 9

9

9

9
4 10

18

3 1

44i
55+
8

12 10

22 +
3 6

48
13 of

At thefe obfervations the Star

center.

oa.
j> — 16
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Difference of Right Afcenfion between the d

’

s Limb
and *’s.

Time p zr Clock

i <y pafled the J)*s 2d limb paf-

wires vertical to the fame wires.

jha equator.

h / // h in
4 16 40 19 51—

16 52 + 4
17 4 i6|

16 28

4 17 28 20 4of

22 50 26 14

3 2'7

15 4°
26 5i|

2 3 3 8 27 4—
29 33 23 11

46- 24
5 8 37
9 59

30 21— 34 1

4 54 47 21

59i 33
u| 46 +
23 57

55 35+ 5 0 10+
5 4 52 9 47+

5 4 — — —
5 15I 10 11

5 5 27 5 10 24

5 12 25 5 17 37l
3 8 5i—
50+ 4

—

13 2 15 +
13 14 18 27!

5 2546I 30 26|
2559 39 :

26 ii| 5i“ :

26 23 3i 2|:
2635 31 16

1

I The io' fouth of the ]) ’s

*> center, and the pafled along

1
the middle wiie.

j

j

J> # moved along the lower wire.

J

|

The # moved along the middle

l wire, after thefe I fet the wires

I

that the * pafled exactly along

the lower wire.

The * 15' fouth of the J ’a

’center.
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Difference of Right Afcenfions between the d ’s Limb

and d

’

s.

1769
oa.

l —16

23

> —23

Time per Clock.

J cy1 pafled the D’s 2d limb paf

wires vertical to fed the fame
the equater. wires.

h r rr h tit

5 38 4+ 5 44 13

17+ 26+
29 40—
41— 44 51

38 53— 45 3 :

Then cloudy

5)’s2dlimbpalTed a ftar of 6th mag.

ae wires vertical pafled the fame
to the equator. vertical wires

3 39 5Si 3 43 16 18— 28 !

20

—

40 l

30i 50
40 42+ 44 1 J

46 32+ 49 40
45— 49 52

46 57 50 6 j-

47 8+ 1

I

47 2°i 50 27— J

55 3+ 57' 55
16

—

58 7+
28- 19

381 292

55 5°i 58 41

4 1 21I 4 4 1

4 53 9 i 54 1 +
20+ 25

53 3 2 r 54 36

—

5 1 4 * +
1 54 2 43
2 6— 2 55!
2 i6| 3 b i

2 30- 3 18—
-'louds now began to interrupt the ob

j)’s limb, an d if pafled the wires

5 3 2 12
|

The J)’s 2d limb a

by eftimation 2c

The about 6' north of the

]) ’s center.—The wires faintly

The wires very indifferently

Thefe Numbers are a

f dubious.

little

Clear a few minutes before the

le time : and at

equal in right afceniion : the ^e
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The Tranfit of Venus.

1769
June

*-3

I'he air not r

quite clear
|

Ditto more r

aenie

Tioie per clock

h r

3 18

3 45

12 12

12 21

12 45
50

10 30

11 17 53

35 3°

36 8

lain

Viewed the o’sdifk with the refle£)or (mag. 128 times),

and faw nothing more than fome large irregular black

fpots, with a black ftreak very near the edge of the O ’s

limb on the Eaftern fide.

In. Ten. Non.

° 35 *5

3° 5

2 S

Adjuflment of the nonius on the n

fide of the telefcope,for diftinfl >

vilion for the contafls J

Diitofcrthe micrometer

Ditto for the -wire eye glafs

Cloudy

The external contaft of Venus and the Sun’s limb,

The contact feemed to be formed by judging by their peripheries.

Internal contaft, the thread of light broke out.

Mag.

128 7 .

J.
times

62 s

In. Ten. Non.

0 I l6

0 I 8

O I i 3
0 I b

Cloudy

4 0 20

4 0 20

I 00 :

:

Cloudy

0 I 7
I 14
l 10

to the right-hand of O') Venus’s (horiz.) diameter,

to the left hand of o I

“ade
_
the

k

/
thand »

right
[

left J

fet down where the noniu*

coincided, the compliment of

which to 2 £ muft be ufed.

)>The O’s horizontal diameter, hazy.

J

to the left-hand of o'!

to the right-hand of o )> Venus’s diameter,

left-hand j

After thefe, I immediately extended the glaffes again for

the Sun’s diameter, but was prevented by clouds from
doing any thing farther.

Cloudy
Ditto 1

Eclipfes
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Eclipfes of Jupiter’s Satellites, Occultations of the D with the

fixed % and other Phenomena.

1769

Time per

clock

Apparent
Time

h / // h / //

April 5 1 33 12 13 49 36

June 3 17 53
11 36 8

22 49 28

6 41 13

6 59 25
18 11 1

July 1 15 43 34 9 20 52

21 20 19 14

21 33 27

12 42 16

13 56 18

Sept.20 21 17 35
21 48 54
21 57 7

10 16 20

47 35
10 55 46,6

S-ept.25 4 26 15 17 82

oa. 16 3 5° 46 *5 23 33

Nov. 9 23 35 3°
or

23 36 3°

9 44 42
or

9 45 42

Nov.21 <5 56 40 15 19 5°

•

Immerfion lft fatellite of Jupiter.

External contact of Venus’s and the Sun’s limb.

Internal ditto, the thread of light broke out.

The eclipfe of the Sun began.

f
Twilight very

Emerlion ift fatellite of Jupeter. < rtrong,yet thefatei.

Elites appeared well;

Immerf. into the D ’s enlightened limb.

Emerf. of ditto from the D ’s dark limb.

Immerf. of ift * into 5 ’s light limb.

Emerf. of ditto from 5 ’s dark limb..

Em. of 2d x y from > ’s dark L. dubious to 3 or 4".

J Immerf. of h Sl’into the f Twilight pretty feong, but not

r ,
< to render the oblervation in

J
D S light limb.

^ the leaft dubious.

'j f Immediately after, a very thin

Emerf. of ® tY> from^| flying cloud paflfed over the});

the 5 ’s dark L. but I believe no part of it ob-

llrudted the obfervation.

3 19X immerged into the D ’s dark limb. The
1 lecond is true to a fecond, but which ot thefe

j
minutes is true, was rendered dubious by ac--

j
cident.

i

The * c SI feemingly emerged from the J ’s

dark limb, but rendered a little dubious by fly-

-

ing hazy clouds.

Vol. LX\ R r x Obfervation^
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Oblervations of the 0,5, and *’s palling the Meridian, made with a Transit
Inftrument, the length of the Telefcope 4 feet, having 2 Objedt Glafics,

and magnifying 50 times.

1769
Sept.

—21 The tranfit inftument, fent by the Royal Society, was brought to Cavan.
Began to fat up the faid inftrument.

Examined the line of coilimarion of the tranftt inftrument, and found it very much out,
Brought it very near, and found the level very good.

5 — 25
? —2c

h—3C

Oct.

O— 1 Brought the line of collimation quite esaft <(by many trialsjl, ufing a diftandt objeft
at the diftance of about two miles.

At noon cloudy ; in the evening it began to clear.

January i, 1750, the mean AR. of the Pole-* =
Annual precef. 158'' then the precef. to this time rr

Aberration in A.R.
Nutation in A. R.

Appt. A. R. the 2d of Oftober 1769.
Clock too flow for fidereal time by the observations \

of a. Cygni made on the 30th of Sept. /
Clock lofes in the interval of time between an

C) gni’s palling the meridian and pole

10

+
+
-i

42 37
C2 OO
8 34
1 30

11 44 41 o 46 59

— 56 27

— 04

Pole tranftts the meridian, O&ober 2d, at 23 30 28 by the clock.

At this inftant of time (hewn per clock, I brought the middle wire to bifedb the Pole

, and after took the paflage of the following %*s over the meridian.
‘ -[Time per clock

5th wireI ft wire ’ 2J wire
of palling the me-
ridian.

26

6

46
38

10 +
54§

7
24—

4th wire

Aldebaran

Rigel

x Orion
Syrius

Note, Juft before I brought the wire to the pole , I fet the axis of the tranfit inftrument horizontal by'the level
;

and at j*1 51', I examined it again by the level, and found it very exadt. In the morning I placed a mark in the

meridian about ^ of a mile North, and took particular notice what natural marks the middle wire cut on the fummiti
of two hills, the one North about two miles, and the other South at a greater diftance

;
thefe ferred after as {om-

pleat roaiks in the meridian : and few meridians there are, I believe, of fuch a length. At firft, before I could de-

pend upon the inftrument’s keeping its direftion all night
;

I fent a man to place a candle in the center of the mark
placed in the meridian, and it was very feldom that I found it vary in the leaft : what fmall difference might

fometimes appear, was more probably owing to the placing of the candle, than the movement of the inftrument.
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Obfervations made with the Tranfit Inftrument.

1769

0a.

e— 3

id wire 2d wire

Time per clock

of palling ihe me-
ridian. '

;

4th wire 5+ wire

f //

14

/ n

25 O

58

h / //

3 2 5 46|

4 45 43 •

5 38 00—

/ //

26 32
46 28

45+

/ //

27 j 8

12 +
39 31 : :

Aldebaran
a. Orion
Syrius

5—4 Clouds

37+
52

t 3i

Clouds

22+
364-

50

11 43 13-
11 46 23—

4 6
7 +

4 45 2i|

5 37 37
—

3 26 JO

52-
6 +

22i

47 5 * +
26 56+

37

5® 2

39 81

O ’s 1 (l limb

G ’s 2d limb

Aldebaran
Rigel

a Orion
Syrius.

v— 5 *5+
Clouds

4-H

O

—

Clouds
(

29—
*8 37 45i
Clouds

5 37 i 5 i

38 30

45 44
1

15 +
28|

38 47 2

y Aquilae

os Orion
Syrius

5—6

53

7

35 19

53

3*—
5 1

5

23 49 12

3 24 40—
4 5 23
4 44 36+
5 3 6 5 2

~
6 29 si

25 i
8—

21

38

29 50

Clouds

52 + :

46 5+
24
34+

Pole above the Pole
Aldeb.

Rigel

a. Orion
Syrius

Procyon

<? — 10

22 f

38 37

Clouds

3 12

7+
22

—

22 35

12 3 57
6 7

18 35 53
1 8 40 7

—
20 23 22—
20 27 51

33 i 5

3 23 iof

6 51 +

5 1

24 7f
28 37

34 0-
57
—

3H
22\

4 1 36

24 54
29 23I

Clouds

0 ’s lit limb Tried the line of collimation

q »
s 2d limb

an*^ t *1e horizontal poliiion of

the axis, and found both

y Aquilae correct.

» Aquilze

i ’s ift limb

y Capricorn

ift C. ditto

Aldeb.

28—
44l

2 46+
59-1

14

29I

4 3 32—
4 42 45—
5 35 1—
6 27 14!

4 1 6+
29

35 4^1
58!

14—
33
43

Rigel

« Orion
Syrius

Procyon

21—12

3

Clouds

9 5 °§ ,

3 47
-

Clouds

12 10 35
12 46—

22 4 33

4 3 IO—
42 23—

13 30

5 18 +
54+
7+

H 15

3+
39i '

43 52—

O ’s lit limb

O ’s 2d limb

D ’s ill limb
Rigel

co Orioa
R r r 2
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Gbfervatlons made with the Tranfit Inftrument,

* 7 69

o&.
?— »3

i fi; wire id wire Time per clock

of pafliing the

meridian.

4th wire 5th win

/ n

55 42

31 +
45

r / r

38 14 +
5 28

—

2 i

l6—

h f ti

*8 38 591
22 57 14—
4 2 48—
42 1

—

5 34 17I
6 26 31 +

/ //

39 4+1
57 59

3 P
45
3 l

i 5l

f //

29-
58 44+
4 17

30—
50

* Aquila;

D’s ill limb
tigel

as Oricn
5 yrius

Procycn

h—

M

12 19 274- 20 iif 20 56 0 's 2d limb Very windy.

5 21 5 i 39 23 52 26— S 3 + 53 S8-' 5 's 1+ limb 'Then cloudy.

IO 19 64- 19 52— 12 20 374- , O ’s ift limb 1 . ,

22 47 23 3 1 ! 24 164- 0 ’s 2d limb j
w,ndy*

45— 29+ 18 38 15— 38 59 39 44 x Aquilae

4 t 47 | Ditto.

]) — 16 28- *2f i2 23 58 0 ’s ift limb

26 9— 53+ 27 39
' O ’$ 2d limb

36 22 7
- 18 37 5 2 38 36I 39 21 « Aquike

24+ 9
- 4 40 54 381 23

* Orkn

o>
I 47 35 32 12 36 i7f 37 2+ Cloudy O *s 2d limb

i4 i 59
— 18 36 44 : 29 13 !

* Aquilae

1 47 22f
* Ceti

7 + 2 30 56 44 + 32 l
n Pleiadum

2 3 *9 49— 20 34! 21 21— 41debaran

59 48 4 0 33 1 17! Rigel

oof 4 39 46— 40 30 l6— * Orion

26 13+ 4 58 2 58 5° 38 » Gemini

4 28| 16 565 6 52

f

fx Ditto

8 48f 9 37
+'

5 10 * 7
— 11 164- 5

“ D ’s 2d limb

g —20 35 59 3 6 44 + 12 37 29 O ’s 1 it limb

39 4 if 40 26 f- .4 1 u O ’s 2d limb

4 0 11 + 59— 1 41— Rigel

0+ 45— 4 9 3° 10 14+- 59
— y Orion

20 18+ 5 21 5 5 i y Gemino

1 1 1 11 49 6 12 38 13 264- 14 14 + 5 ’s 2d limb.

22 24 8 + 6 23 53+ 24 38— 22 Procyon

6 29 10 Clouds Pollux
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Observations made with the Tranfit Instrument.

* 7 69
oa.
h —2

1

id wire 2d wire

Time per clock

>f palling the

neridian.
4th wire 5th wire

-
1

\

// /

56 17-f
Cl.

Cl.

it

57 2I
Cl.

b fit

22 57 49: :

3 19 4
Cl.

f ft

Cl.

Cl.

39 45+

/ ft

Cl.

Cl.

Cl.

y Pegali

Aldeb.

x Orion

O 22

21 39

4 35+

24 53
22 23+

S 22

*8 35 38
6 23 8+

8 6 8|
8 S 1 57 +

36 23—
53
—

6 28 57—
6 S4i

52 4*1

7+
24 37
28 47 :

7 4 1

28

a Aquilae

Procyon
Pollux
5 's 2d Limb
Regulus

» —2 3 46 16

45 +

47 *

34 30—
12 47 46!

49 59
—

18 35 *5

50 44
59 +

51 29-f

44 +

O's id Limb
O ’s 2d Limb
* AquPae

&—24 54i

10 30f

49 4°+
46 23

39

3°l
18 +
26

47 8

6 22 24
6 26 21-f

7 12 s
8 51 12—
9 47 54

8

**i
12 52

57
48 39

’3 39
42 \

Clouds

Procyon

Pollux

Saturn’s center

Regulus

D ’s 2d Limb

foe 1 S) S3 10 +

33 00

55+

45
-

12 54 41I
Clouds

18 34 30—
10 Examine

both v

Cl.

.*4+
d the line of

ery good.

57 39+
59
-

collimaci

9 ’s ift Limb
O ’s 2d Limb
x Aquilae

on, and axis with the level, and found

1

at—26 15 38i 25- 3 17 *7 57 43!

'j From this time to the fourth

Aldeb. ^ of November cloudy, and

j
rain.

Nov.

h~ a
I-

10 40
16

Great ra

29 12+

11 28|

30 °i
ins in the

13 29 59
32 i 4-

18 12 17-f

18 30 46—
night.

32 59l
13 7

3°z

45l
H 54
32 15

O’s id Limb
O’s 2d Limb r it , ,

t's.ftLimbf
Ha*>’> h

;.
I,mb aP-

. Aquibe 1 pear£d fault-

ObfervationsObservations
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Obfervations made wiih the Tranfit Inftrument,

1560

1 ft wire 2d wire

Time per clock

of palling thp

meridian. 4th wire 5th wire

Nov. 1 77 t // h / " f ft / II

0- 5 35 4 13 35 50$ 36 3 6 I Cl. O ’s 2d limb

3^1 l8 30 24- 84 53 a Aquilse

58 8 .8 58 54i 59 40 2/3 Capricorn
0 42 1 29+ 19 217 + 3 4i 3 52 S ’s ift limb

19 13 20— 14 6

—

N°. 439 zodiac, tie la Caille

19 18 25I Tetefcopic ftar a little N. of the fore-

19 3 1 3 3 1 47 i Aquarii [going one.
Cloudy ail the morning part.

OO!XX Tried the line of collimation, and the horizontal pofition of the aids, and found both
exa£t.

11 46 48 47 32+ 48 i6£ Venus’s center

n— 9 37
- 23

. 13 48 10 O’s ift limb

50 26 51 12+ 581 O ’s 2d limb

28 10 18 28 55f 29 40 24I « Aquilae

7 i 7
- 8 1* 20 8 46

+

3 i
— 15 + 0 Aquarii

20 44 21 29— 20 22 14 23 43+ E Pegafi

22 I ** 27 Pifcium

j 8 29+ J 9 J 5 22 20 Of 20 46 21 31 5 ’$ ift limb

2 3 1 3 22 23 58— 24 42 19 Pifcium

? —10 50 17 >1 4 U 51 51 O ’s ift limb

54 7 53 f 40— O ’s 2d limb

4— 48 -j- 18 28 34— 18 3
— a. Aquilte

40 46— u 3 1 ! ,21 42 17! 3
— 43 48 + a Pegafi

ll 28— 12 i 3{ 23 13 0— 46—14 31 + D ’s ift limb
1

5 2 i 5 i 37 f 3 S 2 23— > 53 52— ;Rigel
1

0 12+ 0 56 4 1 4 i 2 26— 10 <y Orion

64 51— 4 3 ‘ 36 32 20+ 33 5
a Orion

h —1

1

42— 26+ 18 28 12— 56+ 41— « Aquilae

Q— 12 '40 50^ : 4V 39+ 0 42 28—: 15+144 3
— a Arietis

,8 15ft 9 .3 1 9 5*1 10 39— 11 26 + D ’s ift limb

I 3i 2 22 2 22 50 iq Pleiadum

9 22 10 8 3 55
— 40 27

—

>Aldeb.

Obfervationj
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Obfervations made with the Tranfit Inftrument

2769

Nov.

[i—14

1 ft wire 2d wire Time per clock

of parting the

meridian.

4th wire 5th wire

f it

25 36
Clouds

39
—

22 36

r ft

8 1 3
21

—

Clouds

25

23 25i

h / It

14 9 OO
18 27 6
Clouds

3 10 12

—

3 *5 55
—

3 M 15 +

h > ft

Clouds 1

Clouds

10 57

+

4*x
j

25 5
—

h in
10 33

35
0 43 20

11 43+
i

25 54
—

O ’s 2d limb

* Aquila;

x. Arietis

Aldebaran

r Tauri

D 2d limb.

5-15 8 53+ 9 40 14 10 27-f
12 45— 13 3 i+ 14 18

0's ift limb

O ’s 2d limb.

n— 16

%

54i
54l

9 3»i
r

36 24—
The

about a

for Stars

40 12

—

4°i
39
—

IO IQ
* *

37 13 ::

joution

fecond
(

to the S01

14 j6 31

0 41 00

3 9 27

4 29 24—
5 11 5+
5 38

.

1 +
of the inftru

in the equal

11th of the Z

17 17

41 48—
13—
8 +

11 51

3 8 50
ment in the

.or) too mu
?nith.

4
42 36-
id 59

—
S3

37 §

39 39
—

uorning was

ch Eaftward

O ’s 2d limb

a Arieties

Aldebaran

05 Orion

7 Gemino

5 ’s 2d limb * Occaftoned by
a fluttering more
than common.

40 1 VJ

7 33i
12 2 |

38 31+

39 50 +
l 9
47

39 19+

0 40 38+
3 9 6—
6 13 32—
6 40 7+

26 +
5 ii

14 16

40 54i

42 14

37 i
Clouds

4 i 42|

a Arietis

Aldebaran

Procyon

I) ’s 2d limb.

6 —21 37 33
—

6 4—

10 i\

38 21—
6 50-

48

.to 47

0 39 9

3 7 36+
4 27 33

10 11 33—

57
22

i 7 l
10 4 o|

12 17I

44§
b

2 2

4 45
13 3

x Arietis

Albebaran

a Orion
e a
D *s 2d limb.

2 —22 58 10
Clouds

5 8 56
Cloudy

10 59 42
Clouds

0 27-f
12 5o 17

1 13+
12 51 4

D ’s 2d limb

Arcfturus.

U—2 3
2 'i

J22 17

40 9
—

28
14 40 57—

43 j6

18 23 47

44
44 3

31 +
50+
1 6 *4

"

O’s ift limb

0 *s 2d limb

\x Aquilre.
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Obfervations made with the Tranfit Inftrument.

1769

Nov.

s —24

I ft wire 2d wire Time per clock

of pafliing the

meridian.

4th wire 5th wire

/ n h // h / //

12 48 451

/ //

49 3 2i

/ //

50 20— Artfturui.

T>—a:
$—28 |

Packing up the Inllruments.
|
Tried the line of collimatioft, and found it good.

Dec. 7
Sent oii the Inllruments for Dubliju

Charles Mafon,

XL. A
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XL. A Letter from M. Pingre, of the Royal

Academy of Sciences at Paris, to the Re v.

Mr . Mafkelyne, Afronomer Royal
> F. R. S.

S I R,

Read Dec. 6,

1770.
Should long ere now have fent you my
American obfervations, could I have

prefumed you would have fo far honoured them as to

receive them with pleafure. With your permiflion.

Sir, I fhall in future dirett to you, and at prefent fend

you my feveral obfervations in chronological order.

At Fort Royal in Martinico, on the new badion,

emerdon of the drft fatellite, the 12th of May, 1769,
at i6 h 28' 23" apparent time, ferene fky ; the fatel-

lite very near if. ,
with an achromatic telefcope of five

feet, having only two glades for the object glafs, and

two plano-convex eye-glades ;
the magnifying power

about 140 times, made by M. l’Edang at Paris,

The 13th, emerfion of the third fatellite, at

ich oi
/ oo v apparent time, very ferene, the fame

telefcope
j at io h op 22" by M. de Fleurieu, cap-

tain of the king’s frigate Ills, with an achromatic

telefcope 2 4 feet long, made at London by Mr. Dol-

lond, a two-glafs obje£t-glafs, and two plano-convex

eye-glades, the magnifying lefs than the former, but

much clearer.

The 14th, emerfion of the did fatellite at ioh 57'’

14" apparent time, M. de Fleurieu with the fame

telefcope. I had been much fatigued, and quitted

my pod.

Vol. LX. S s s Th*
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The fame day, by feveral meridian altitudes ot

ftars taken fome to the North, Tome to the South, I

found the latitude 14
0

35' 494
//

. M. de Fleurieu

made it 14° 35' 544-".

The j 5th the rains began.

At Cape Francis in the ifland of St. Domingo.

June 3 we firft perceived Venus entering on the

Sun’s difk.

h / //

at 2 26 144 apparent time, with Dollond’s 24. feet'

telefcope. M. de Fleurieu.

2 26 1 64. apparent time, with an achromatic of

3 feet, by l’Eftang. M. la Filiere..

2 26 204 apparent time, with a common tele-

fcope of 2 feet, only 2 lenfes. M.
desSaqui Toures.

2 26 1 24 apparent time, with a five-feet achro-

matic. Myfelf.

After having given our eyes fome refpite, we re-

turned to the telefcopes ; and M. de Fleurieu per-

ceived a luminous little circle all round Venus, not

yet entered more than about one third of her diameter..

This luminous thread made, to all appearance, a per-

fect circle with the part of the circumference of Venus

already advanced on the folar difk. I likewife ob-

ferved the fame phenomenon, but a good while after

M. de Fleurieu.

I Venus
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Venus appeared totally entered
h / //

at 2 44 45 M. de Fleurieu.

44 41 M. le Chev. de la Filiere.

44 50 M. Saqui des Toures,

44 44 Myfelf.

During both thefe obfervations, every thing was
quiet and ftill, not a word uttered, to intimate that

any one had obferved the contaft.

Stormy weather almoft every night hindered us

from obferving the eclipfes of the fatellites. However,
the 10th of June proving a clear night, afforded us

an opportunity of determining the latitude of our

obfervatory ; which by meridian altitudes of feveral

ftars, both to the North and South, I determined to

be 1

9

0
47' 03". The new church of the Cape,

fituated nearly in the middle of the town, may be

about 20" or 25" more Southward than our obferva-

tory, whence its latitude 19
0
46' 40" North.

As to the longitude, we had no other way but t©

take with our quadrant fome altitudes of the moon’s

lower limb

:

Mine were thefe

:

Alt. Times by clock. Apparent times.

9 h / tr h / // nr

37 9 12 53 9 8 3° 54

36 *7 25 13 2 43
35 21 55 J7 3 2 3 1

34 26 21 2r 58 20

33 3° 48>5 26 25 58

S s s 2 Thefe
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Thefe altitudes taken with a quadrant of two

French feet radius, \
r 6" muft be added to each, to

correct the error of the quadrant.

M. de Fleurieu’s were :

Alt. Times by clock. Apparent times.
O / h / // h / //

34 45 9 22 28,5 9 18 05,80

34 *5 24 4 J >5 20 18,74

33 45 26 56 22 3 3 > 1 9
32 45 3 1 2 3>5 27 0,5 7
3 2 J 5 33 3 6 >5 29

3 1 45 3 6 5 I >5 3 1 28,46

Thefe altitudes were taken with an Englifh quadrant

of M. Sifion’s make, 16 inches radius. 8 34" are to

be added to each altitude to corredt the error of the

inftrument, and for the femi-diameter of the wire.

On computing thefe altitudes by M. Clairaut’s

tables, corrected nearly by obfervations made at Paris

the 30th of May and the 1 Ft of June 1751 ,

1

find the

longitude of Cape Francois, Weft of the meridian of

Paris, by my own altitudes, 4
h 58' 8", and by thofe

ofM. de Fleurieu 4
h 58' 2o'

/
.

I return to Venus: the time which we have

noted for the total entry is that when we perceived

a very llender thread of light between the limbs of

the o and ? . I judged that the limbs were in con-

tact, but a few feconds before that inftant. At the

exit of ? in 1761, the limbs, being not yet in

contadt, and even fenfibly diftant afunder, I faw as it

were a dark Ipot detach itfelf from Venus, and gain
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the limb of the Sun; at which inftant I eftimated

the internal contact. Many have this year feen the

fame phenomenon at the total entry of Venus. I was

in expectation of it
;

neither I or my aftociates per-

ceived any fuch thing. In 1761 the Sun’s limbs were

mod exquifitely well defined; in 1769 they undulated,

efpecially at the beginning of the entry ; at the total

entry the undulation was confiderably lefs, and not-

withftanding this undulation I believe our obfervation

a good one. On comparing the duration of the

tranfit obferved at the Prince of Wales’s Fort, with

that of Father Hell, at Wardhus, I find, on a firft

calculus, which I believe at leaft nearly exadt, that the.

Sun’s parallax is g".i 1.

Auguft 16, at St. Croix in TenerifFe, the firft

fatellite emerged at 9
h 16' 5", apparent time.

I am, &c.

Paris, March 10, 1770*

XLI. OK
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XL I. Obfervations of Immerjions and Emerjions of Jupiter’s

frft Satellite
,
made at Funchal, in Madeira, with a re-

fieSling 'Telefcope of 1 8 Inches Focus, by Mr, Short.

The Time was found by. taking equal Altitudes
,

with a

Quadrant of i 2 Inches radius
,

Mr. Bird, M//;

//’£? help oj a good Pendulum Clock made in London. By
the late Thomas Heberden, M.D. F.R.S.

Read Dec. 13, 1770.

THE latitude of the place of obfervation in Funchal, by a mean of feveral obferrations made
with the fame quadrant 22: 32

0
33' 35".

Obfervations of Jupiter’s firft Satellite,

made at Madeira.

Magnif.

power

1763
Dec. 26

1764
Jan. n

25
Feb. 10

17

Mar. 27

1765
Dec. 24
1766

Jan. 16

Feb. 1

Mar. 5

1767
Apr. 16

May 9

95

95
95
55
55

55

55

55

55

55

55

Apparent time

Emerfions.
h / //

7 16 4

5 27 35 hazy

9 12 42

7 29 47

9 25 1 2 flying clouds

893 clouds

Immerfions.

o 3 1 20

7 44 38
Emerfions.

6 37 36 doubtful

8 9 48
8 2$ 35 flying clouds

Obfer. made at

Greenwich with

a reflector of fix

feet focus, pow-

er 100

10 39 27

Q l6 12

9 32 26

Calculated in t Diff. of Mer.

the Connoif- between Madei-

fance des ra and Green-

temps. wich

h r tr b f lr

8 3 1 47 1 6 27

6 42 55 1 6 4
10 28 24 1 6 26
8 45 34 1 6 3 i

10 41 3 1 6 35

9 24 48 1 6 29

10 47 48 1 7 12

9 0 43 1 6 49

7 53 28 1 6 36
Calculated in

the Naut. Aim.

9 16 55 1 7 7

9 33 12 1 7 37

Obfervationt
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Obfervations of Jupiter’s firft Satellite,

made at Madeira.

768

ar.26

sr. 2

)r. 18

25

27

ay 4
11

18

20

27
ne 3

1/ 5

Magnif.

power

5 a'

55

55

55

55

55

Apparent time

Immerfions.
h ' //

8 26 $1

Emerfions.

7 *9 24

9 15 o doubtful

7 33 27

9 27 33

7 52 10 flying clouds

Id for diff. of telefcopes

difF. of meridians

[ S03 ]

Obfer. made at

Greenwich with

a refledtor of fix

feet focus pow-
er ico

11 29 23

12 1 37
1 3 57 *9

12 16 46

H 13 *7

12 28 6

Diff. of the two
mer. by the obf.

of 16 April,

17.67

1 6 25

a
25

i 6 50

Calculated in Diff. of Mer.
the nautical between Madei-
almanac ra and Green-

wich

k r it b / ir

9 34 J9 I 7 28

8 26 42 1 7 18
10 22 13 t 7 *3

8 40 42 1 7 *5
*0 34 57 1 7 24

8 59 24 1 7 14

z 6 55^ mean.

N. B. 25" are to be allowed for the difference between the refledlor ufed at Greenwich and
at ufed at Madeira.

9' 16" are allowed for the difference of meridians between Paris and Greenwich.

XLII. Ac
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XLII. Account of the "Tranfit of Mercury,

ohferved. at Norriton, in Pennfylvania,

Nov. Qu 1769 agreeable to an Appoint-

ment of the American Philofophical Society
,

held at Philadelphia, for promoting ufefid

Knowledge. By William Smith, D. D .

Provofi of the College of Philadelphia;

John Lukens Ffq\ Surveyor General of
Pennfylvania; David Rittenhoufe, M.A

.

and Mr. Owen Biddle. Communicated

by Benjamin Franklin, LL. D. F. R. S.

and Prefident of the Philofophical Society

at Philadelphia.

Read Dec. 13, A S tranfits of Mercury are more fre-

/~\ quent than thofe of Venus, we need

not be fo particular in this account, as we were in

that of Venus.

We had the fame telefcopes now as before, viz.

1. The college reflector, with Dollond’s microme-

ter; ufed by myfelf, with a magnifying power of

200, to obferve the contacts.

2. A refradtor of 42 feet, magnifying 140 times,

ufed by Mr. Lukens.

3.

Mr.

V

6
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3. Mr. Rittenhoufe’s refra&or, with about the fame

power, ufed by himfelf.

Mr. Biddle had no telefcope ; but was very fervice-

able in the other parts of the obfervation.

Although there were many flying clouds, which
frequently obfcured the Sun in the forenoon of the

day
;

yet from about one o’clock till half an hour pad
three, the Sun fhone perfectly clear, and undirturbed

by clouds j which gave us an opportunity, as favora-

ble as we could wilh, for obferving the contacts, and
making fome micrometer meafures.

'

The firft external contact was obferved to the fame
inftant by all the three obfervers,. who had no com-
munication with each other, the two refra&ors being

out of doors, and the refle&or within the obfervatory 5

and the contacts noted (as at the tranflt of Venus) by
lignals given to perfons fet at the windows of the ob-

servatory, to count the clock.

The contacts were as follows

:

1769, Nov. 9, apparent time.

//

At 2. 35 17 firft external contact, by all the three

obfervers„

2 36 35 firft internal contact, by Dr. Smith and
Mr. Rittenhoufe.

2 36 33 firft internal conta<5tr by Mr. Lukens..
In. 20th

* £ootbs ' "

o’sdiam. per microm. 3 13 7 32 20,24
Mercury’s diam. taken backwards and

’

forwards feveral times, and the fum
J*

© 8,22
halved, gave only

Vol. LX. Ttt No%
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"NOV. 0, T 769. Micrometer meafures of Reduced to M3.

apparent time. leail: diitance ot the nearelt

limbs of © and $ .

mites and Seconds

of ©’s Diameter.
h ' //

In. 2o'fc s 500th*

3 1 44 0 5 1 4 doubtful 2 26,2

3 9 0 612 2 50,

5

3 19 7 0 S 1
3 3 lM

3 3 1 1

1

00O 4 2 3 >7 8

From 31 minutes pad three, the fun was con-

stantly obfcuredin a cloud, that defcended with him,
till at 32' pad 4 he broke out into a fhort glimpfe of

three minutes
;
during which the diameter of $ was

again meafured, and came out as before. One mi-

crometer meafure more was alfo now attempted of the

neared didance of the limbs, but the o got under a

cloud before it was completed, to our great regret, as

we wifhed to have at lead one more meafure at an

hour’s didance from the red. More might have

been taken during the fird half hour, after three

;

but thofe that were taken are diffidently near each

other, and any between diem would have been ufe-

lefs for a projection, as thofe we have may be de-

pended on.

The following obfervations of another kind were

all that Mr. Rittenhoufe could obtain, viz.

Apparent time.
h / if

3 3 3°

3 3 4J
3 5 5 8

3 6 3 1

G *s lower limb at horizontal wire.

O ’s preceding limb at vertical wire.

2 ’s center at vertical wire.

O *s fubfequent limb at vertical wire.

3 6 32
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h f tf

3 6 32 §
’s center at horizontal wire.

3 7 18 o's upper limb at horizontal wire*

4 30 34 o ’s lower limb at horizontal wire,.

431 4 c ’s preceding limb at vertical.

4 32 39
? ’s center at vertical.

4 33 4 1 o s upper limb at horizontal.

The two remaining obfervations of this fett could

not be got, the fun being again obfeured by a cloud,

and appearing no more that day. They had fome-
thing more of the fun at Philadelphia, and got feme
micrometer meafures after four o’clock. By the con-

ta&s of mercury at Philadelphia and Norriton, we
get the latter 55'" of time weft of the ftate-houfe

obfervatory
; the fame we made by the eclipfes of

Jupiter’s iatellites.

Philadelphia,

Dec,. 19, 1769*
W, Smith,

Ttt 2 XLIIL A
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XLIIL A Letter to James Weft, Efq\ Pre-

fdent of the Royal Society
,

containing the

Invejligations of Twe?ity Cafes of Com-
pound Intereft,

by
J.

Robertfon, Lib.

R. S.

S I R,

Read Dec. t3>TT is well known that the confideration

of Compound Intereft is of great utility

in the Computations refpedfing the values of Penfions,

Annuities, Reverfions, and other affairs relating to

Money concerns j and therefore, many Mathemati-

cians have beftowed fome time on this ufeful fubjedt,

and have endeavoured to difcover practical methods

for folving the various cafes that might occur : And
in thefe inquiries, the ufe of Logarithms has been

found of Angular fervice in facilitating the operations.

The late William Jones, Efq; F. R. S. among
the variety of Mathematical matters to which he gave

attention, confidered the bufinefs of Compound In-

tereft fully, and did, many years ago, caufe to be

engraved on a Copper-plate, more cafes in Intereft

than had been exhibited before that time : Several

copies of impreflions from that plate were diftributed

among his friends ; to whom it appeared that he had

treated this fubjeft in a more extenfive manner

than had been done by other Mathematicians.

The
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TheTheorems, orRules, for theCafes ofCbmpound

Intereft, without their inveftigations, were inferted

by Mr. Jones, in the quarto edition of Logarithms,

publifhed by Gardiner ; and the Rules were alfo com-
municated to Mr. Dodfon, who published them, by
Mr. Jones’s leave, with examples to ilkiftrate the

ufe of his Antilogarithmic Tables: But the invefti-

gations of thefe Theorems not having yet been made
public, it is apprehended that Gentlemen curious

in thefe (peculations would be pleafed to fee them

:

And fhould the following Effay be approved of by
you, who have been for many years acquainted with

the Finances of this Nation, and the importance of a

ready knowledge in computing the Intereft on the

National Loans, you will be pleafed to communicate
it to the Royal Society.

I am, SIR,

Your moft humble fervant,

John Robertfon.

In this fubjedt five particulars are taken into con-

fideration.

ift, The Annuity, Rent, or Penfion.

2d, The Times that Annuity, Rent, or Penfion

is to continue.

3d, The Rate of Intereft ufed in the computation.

4th, The Amount of thofe Rents, and their In-

tereft, when they are forborn to be received any

times after they are due.

5th, The prefent worth of thofe Rents, fome times

before they are due; or, of a Sum to be re-

ceived before it is due, Difcount being allowed.
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And the invcftigations naturally fall under two
heads.

Firft, The Confideration of Amounts.
Secondly, The Conlideration of Difcounts.

Under the firft head an Equation is to be obtained

between the Annuity, Time, Rate and Amount,
from the known proportion that fubfifts between

films of money put to intereft, during the fame

length of time, and the amounts of the principal

and intereft together.

Under the lecond head another Equation is to be

formed between the Annuity, Rate, Time and pre-

fent Worth, from the known proportion that l'ub-

iifts between the fums difeounted, and their prefent

worths, when done for the fame time.

As thefe Equations involve quantities common to

both of them, therefore other Equations may be

thence deduced, containing all the five terms before

fpecified. And hence, any three of the five terms

being given, the other two are to be found, which
admits of 20 Cafes.

Some of thefe Cafes will produce Adfe&ed Equa-

tions, where the index of the higheft power of the

unknown quantity will be the number of times the

Rent is to continue, or to be paid : Therefore, the

folution of thofe Cafes will be given by a method of

Approximation, as no better way has yet been dis-

covered for the folution of Adfe&ed Equations, in

aumbers, above the third or fourth degree.

In
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In the following inveftigations,

Let a — Annuity, Rent, or Penfion.

n ==. Number of times that intereft is to be paid

for the annuity, or fum lent.

r = Rate of intereft of i f. for i time.
»-o

771 — Amount of the annuity, or fum lent for

« times, at r intereft.

p — Principal fum ufed, or prefent worth of a

fum before it is due.

Of Compound Intereft.

Firft, In Amounts,

Let q
—

i -\- r — Amount of i JT. for i time.

Now, a — laft year’s amount.

And„i : q :: a : aq — laft but one year’s amount,

i : q :: aq : aq
1= laft but two year’s amount,

i : q : : aq
1

: aq 1— laft but 3.

And fo on to aqn~1= firft year's amount.

. I -

Therefore a aq aq
1

aq 1

6cc. -\- aqn~ x — 771.

But a: aqv.Tii— aq,'~ 1
: /;/ — a. Euc. 1 2. v.

Then 771— a — 7nq— aqn

Or 771— a — m mr— acf

Therefore aq" — a — 771 r Put A = q”.

Then A — 1 x a = 7nr

Therefore A = ———

Hence a =
A — I

_ A— 1 X a
777

A— 1 x a.

: V tv;
,

. 'Vi \J

i;

Second,
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Second, In Difcounts.

Since q 1 1 :: a : — = ift year’s prefent worth.

q: i

q:i

:: — :

p
= 2d year’s prefent worth.

And fo on to
a

r
-=. zzth years prefent worth.

Therefore ± + 4 4- 4 &c. to - == *.
9 4 9 9

n

But — : 4 —- —
: p— —• Euc. 12. v»

q q
1

q
n

q

Therefore /’f'
~~

_f. — pq — a.
qn t 1

Or Pqn
^— =zp Ar pr— a.

Therefore aqn — a

Or A — 1 x £ = />rA.

Therefore A = —-

—

a — rp

Hence A — 1 x a = mr = prA.

Therefore A = — =—-— = — = 1 4- r,
a a— rp p *

Cafe I. Given a> m> p\ Required r.

Jince A
P

Therefore r =:
* *

m
Cafe II,
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Cafe II. Given p, m, n : Required r.

Since r 4- il —
1

P
I

Therefore r — — 1 .

P 1

Cafe III. Given a
y my n : Required r.

Since A — 1 x a = mr.

Therefore ('i=H =) - = IZELzi.
\ nr ' na nr

Now r+rl = i -\-nr\n x -—?r*4-»x-

—

! X-

—

2 23
&c.

Therefore — == i 4- ”—L r 4- -—
I x -—- See.

na 2 1

2 3
2 2

« j rn r~i
~

,
n— i ! « — i . n— 2

And — =i + r J x r
| ;

an\ 2 2 3 !

which, by the Binomial Theorem, will become

= 1 + r+ ’pp r% (nearly).

Let ° = (i"’ =) 1
*n a\

12

12

Then ¥-r— D— i x Let 2 E:=-FL >

«+ 1 »+i »+i

Therefore r = F — E.

2d, find E

- I + 1

2

m n— 1

na

n + i‘

Vol. LX.

3d, find F = V2 x L> ~ 1 +E x E,

4th, find r — F — E.

CJuu Cafe IV.
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Cafe IV. Given a
, />, n\ Required r.

Since A — i X a = Apr.

Therefore L— = =
na A nr nr nr

Now,i+> 1 —i-nr-\-n x ——r~-—?i x V * ——

r

3

2 2 2

&C,

Therefore — = i — ^ x r
l

,
nearly.

2 2 3
y

2 _ 2

Then
3‘ "+ = i-I+fr+^x^r^'

,

n a] 2 2 3
1

3

which, by the Binomial Theorem, will become

= i + r— lL_Irr, nearly.

2 2

Now, JQ ,:+
' =

! .

na
j

2
P

Let G = (yp =) ,
» — r 2

i -4- r r .
1 12

Therefore rr — 12
XM101IIV,1

n — i

Let 2 H — 12

I

*

Then r— H = (Vh~2.G— i x H =)k.
Therefore r == H— K.

Cafe V. Given a, n,
r j Required

Since A— i x ~tnr. Therefore m — A ~ h—

Cafe VI.
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Cafe VI. Given/>, #, r; Required m.

Since A — . Therefore m — p A.
P

r

Cafe VII. Given a, p, r; Required m.

. Since — ——-— . Therefore m — ——

—

pa — rp a — rp

Cafe VIII. Given a y />, Required m.

Find G=5|”
+, ;H=-J=; K-Vh-2G-ixH.

P in-

1

Now, H —* K r= r by 4th. But r -f-
ii” ~

Therefore in rz r -j- 1]" X p>

Cafe IX. Given a, «, r j
Required p.

Since A— 1 X a = prA. Therefore / zz
A ~

1 * *

Cafe X. Given my ny r j Required p.

Since A = — .Therefore p —
P A

Cafe XI. Given a
,

r ; Required

Since = 2 .

a p mr + a

U U U 2 <

- = — . Therefore p = —

—

Vi * wr X
Cafe XII.
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Cafe XII. Given a, m, n Required/*.

Find D=— E=-J=;F=V2U-.+ExE
2 n+ 1

na

Now, F— E = r, by 3d. But 1 r\
n — ^

•

Therefore p —
1 + H

Cafe XIII. Given p, n
,
r •, Required a.

Since A— 1 x a — pr A. Therefore a — A
r A — i

Cafe XIV. Given /», w, n j Required
I

Since A r-j-iT = — . Therefore r 4- 1 =^]”.
P

f
P

Hence A— 1 , and B— 1 ( r= r) are known.

Therefore a — ~~~ *

.

A — 1

Cafe XV. Given m, n, r ; Required a.

Since A — 1 x<J = mr. Therefore a — wr

A— 1

Cafe XVI. Given p, tn
y r j Required rf.

Since A = y,. A— 1 is given.

Therefore .

A — 1

Cafe XVII.
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Cafe XVII. Given m, p> r j Required n.

Put L, for logarithm ; and L, for arith. comp, of a log.

Since i 4-r v> Therefore n
P L,r -\-

1

Cafe XVIII. Given a, p, r ; Required n_

Since i~4-r ——-—

.

Therefore n— V.’
a~ a

a ~P r L,r+i

Cafe XIX. Given p, m -

} Required j?.

Since A = (r i T —
) ^

Then (L, r + i* " =) L,m— L, p — L, A j

Hence A, and A— i, are known.

Alfo L, A — i -{- L, * -j- L, m = L, R — i

(by Cafe 14th)

:

Hence (B— 1), and r -f- ij are known.

Therefore n — • »

L, r + x

Cafe XX. Given a
,
m, r

j Required

Since (A =) —

-

T— — 1
-f- P".

Therefore n = b^±±.i=h?.
Lj 1 i~ r

XLIV. ^
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XLIV. A Copy of a Letter from John
Ellis, Efq\ F. R. S. to Dr

.

Linnaeus,

F. R. S. &c. with the Figure and Charac -

ters of that elegant American Fvergreen-

tree, called by the Gardiners the Loblolly-

Bay, takenfromBlojfomsblown near London,

andfhewmg that it is not an Hibifcus, as

Mr. Miller calls it ; 7ior an Hypericum,

as Dr. Lmnxusfuppofes it
;

but an intire

new Genus
,

to which Mr. Ellis gives the

Name of Gordonia.

Dear Sir,

Read Dec. 20, "XTOU are no ftranger to the frequent
17/0

* jl errors that arife in botany, by tak-

ing the characters of new genera from fpecimens of

dried plants ;
at the fame time it is well known to

be an eftablifhed rule with you to alter or amend
any thing of this kind, as foon as it appears clear to

you from better evidence. This is the reafon that I

addrefs you with more freedom in the prefent botani-

cal caufe, in which you are concerned.

You
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You muft know then, that we have lately got

into a method of cultivating: that elegant evergreen-

tree, called in South Carolina and the Floridas, the

Loblolly -bay, or Alcea FJoridana
,
&c. of Catcfby’s

Hiftory of Carolina, vol. I. tab. 44. p. 44.
This tree has lately produced fome well-blown

flowers, in the curious botanic garden of Mr. Bewick,

at Clapham, near London, who was fo obliging to

fend them to me to examine their characters while

frelh : I had very fortunately by me fome dried

fpecimens, which had been fent me from our mutual

friend Dr. Alexander Garden, of Charles-town,

South-Carolina. When I compared the frefh fpeci-

mens with the dried ones, it foon became evident to

me, why you judged it to be of the clafs of Poly-

adelphia, and placed it among the Flypericwns with

the trivial name of Lafianthus. For the flamina in

the dried fpecimen appeared to be divided into five

diflinft phalanges, or bundles, with their filaments

united together ; but when you obferve the figure and

defcription of the new-blown flower, you will find

that the filaments of the flamina being united at the

bottom in a circle round the top of a funnel- fhaped

tube, will bring it to the clafs of Monadelphia, and

probably next to the Stewariia. The only doubt I

have in the defcription is, whether the ftyle fhould

be called one or five, the latter of which numbers

you have adopted, and perhaps more properly, but

in that I fhall fubmit to your decifion.

If, after you have feen it, you think, with many
of your friends, both here and in America, that it is

a new genus, I defire it may have a place among
1 youc
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your genera,- by the name of Gordowa, as a com-
pliment to our worthy friend, that eminent gardener

Mr. J aincs Gordon, near Mile-end, to whom the

icicnee of botany is highly indebted, and whofe
merit is univerfally known for his great knowledge
in the cultivation of exotic plants.

Mr. Miller, after telling us in his Gardener’s

Dictionary of the difficulty, or rather impoffibility,

to raife it, has placed it under the genus of Hibifcus ;

but as both the characters of that genu?, in which
lie has followed you, as well as the face and habit

of this plant, differ fo much from an Hibifcus , 1 am
convinced you will agree with me, that it does not

belong to it.

Botanical Characters of the GORDON IA.

MONADELPHIA POLYANDRIA.

Calyx. The perianthium, or flower-cup, con-

fifts of five concave, roundifh, downy, and

ftiff leaves, hairy on their edges, and, upon
the falling off of the corolla, embracing the

germen or feed bud very ftrongly : thel'e re-

main till after the feed-veffel is ripe.

Obf. Upon the ftalk under this flower-cup are

four floral leaves, or braCtesE, placed at unequal

diftances, of an oblong form, concave, and

roundifh at top, and truncated at bottom,

where each feems to embrace a part of the

ftalk. Thefe cover the flower, and its pro-

per
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per calyx, or flower cup, in its younger flate»

but as it grows up and expands, they begin

to appear more diflant from each other, and

foon decay
; otherwife they might be fuppofed

to have the appearance of an exterior flower

cup.

Corolla. The flower confifts of five large,

flefhy, concave, inverted- oval petals, united

at the narrow part of the bafe, forming as it

were one petal in the infide of this narrow

part, or joining, is a funnel-fhaped flefhy fub-

itance, like a nedtarium ; which is united to,

and appears to be, a part of the petal
; this fur-

rounds the germen, or embryo feed- veflel. The
upper part of this flefhy funnel-fhaped tube

is waved in fuch a manner, that the rifing

of each wave anfwers to the middle of each

petal.

Stamina (or male organs). The filaments of

thefe are numerous, and linear fhaped, they are

inferted all round on the top or margin of

this waved part of the funnel-fhaped tube

(not feparated bv diftindt parcels, or united

only in different bundles, as in the clafs of

Polyadelphia) but equally diflindt from each

other, and connected together at the bottom

by this flefhy tube. The antherse, or fum-
mits, that contain the male-dufl, are of an

oval form and erect
;
they have a cell on each

fide full of farina, of a globular fhape, when
viewed by the microfcope, different from the

malvacCous tribe, which are full of points, and

a common objedt in microfcopes.

Vol. LX. X xx Pistil
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Pistillum (or female organ). The germen,

or feed-bud, is oval, and acuminated towards

the top, where the ftyle begins. The ftyle

is very fhort, and has five little ridges on the

fidcs, as if five ftyles were united together.

The tops of thefe fuppofed connected ftyles,

end in five acute ftigmata, or openings of the

ftyle, difpofed horizontally in a radiated form,

a little contorted towards the points. On the

upper part of each of thefe is a longitudinal

cavity, covered with down, and ending with

each of them in a point.

PeRicarpium. The capfule is eggfhaped and

acuminated at the top. It is of a woody
confidence, and fplits open at top when
ripe into five valves, with five cells, or locu-

laments.

Semina. The feeds are kidneyftiaped, and

winged obliquely on one fide ; there are two
feeds in each cell.



nu/o.r. J'ntn.r /.'/ LX.7AJl.TI

Gordonia la.Mautiins . Va/t/o Loblollv Bar.
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Explanation of PLATE XI.

A The flower of the Gordonia Lajlanthus, un-
opened, with its calyx and bradeal leaves ;

from the curious garden of Benjamin Be-
wick, Efq; at Clapham.

B The petals dropt oft, thefe are united at their

bafe ; fee B i .

C The petals, or corolla expanded, to fhew the

flefhy funncl-fhaped tube, which unites the

filaments together at their bafe.

D The piftillum, whofe germen, or feed- bud,

has been furrounded by the bafe of the corolla

at B i.

E The calyx, or flower-cup, confiding of five

little ftiff leaves.

FFFF The four bradeal leaves.

G The fhort flyle, and five fligmata.

G i The fligmata magnified.

H The conical germen, or feed bud, furrounded

by the calyx.

H i The feed veffel before it is ripe, with the

calyx reflexed and withered.

I The pericarpium, or feed-veffel, with its

valves open.

K K Two winged feeds.

L Three of the petals cut off, to fhew how they

are united to the flefhy funnel-fhaped tube,

that fupports the flamina.

M MM The flamina with their filaments and

fummits a little magnified.

N The bradeal leaves furrounding the flower-

bud unopened.

X x x 2 XLV. The
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XLV. The Copy of a Tetter from John
Ellis, Efq\ F.R.S. to Mr. William Aiton,

botanic Gardener to her Royal Higbnefs the

Princefs Dowager of Wales, at Kevv, on

a new Species c/ Illicium Linnsei, or Starry

Anifeed Tree
,

lately difcovered in Weft

Florida.

S I R,

Read Dec. 13, T70UR extenfive knowledge in bo-

1 tany, and great lkill in the culti-

vation of the rareli exotic plants from all parts of the

world in the celebrated botanic garden of her royal

highnefs the princefs dowager of Wales at Kevv,

will I hope, apologize for me to the Royal Society

for the liberty I take in laying this letter, which I

addrefs to you, before them j efpecially as moft of

that illuflrious body, who have made that agreeable

fcience their Rudy, are fully convinced of the truth

of it, by often having the pleafure of feeing that molt

noble and truly princely collection, which is lo happily

placed under your care.

I confefs myfelf particularly obliged by your fkill

and attention in railing not only the oak acorns,

which were put into your hands by the Royal Soci-

ety, after they had been preferved by me a whole

feafon
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feafon in wax ;
but alfo for the care you have taken

in raifing one of the firft tea-plants that has been

produced from feed in this kingdom; efpecklly as it

came to me in fuch a Situation, that it could fcarcely

be expected to vegetate.

You have further (hewed your (kill in raifing many
of the ftarry anifeed trees from Weft Florida after

they had been confined in a box under the fhip’s

decks for near four months, a voyage near as long

as from St. Helena, or even the Cape of Good
Hope.

I fhall now proceed to give you a hifiory of this

curious tree, both as a native of Japan, China, and

other parts of the Ead, as well as both the Floridas

in North America.

We meet with an account of the Eaftern one, to-

gether with a figure of it, taken from Clufius, in

Parkinfon’s Theatre of Plants,/*. 1569. where he

obferves, that lome branches of it, with the hufks and

feeds only, without leaves or blofioms, were brought

into England by Sir Thomas Cavendifh, in queen

Elizabeth’s time, from the Philippine Iflands, where

he met with it in his voyage round the world. Thefe
branches were given to Mr. Morgan, the queen’s

apothecary, and to Mr. James Garrat, of whom Clu-

fius received them.

Monfieur Geoffroy, in his Materia Medica, trans-

lated in 1736 by Dr. G. Douglafs, p. 322. calls it

Anijurn Sinenje, Semen Badian, & Fruftus Stellatus
,

and fays, it is highly efieemedin China, and all over

the Ead. That it is ufed to cure any bad fade in the

mouth, as a prefervative againft the effefts of bad

air, and alfo for the done and gravel. The Indians

likewife

5
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like wife deep this fruit in water, and afterwards fer-

ment the inluffon, and thus make a vinous liquor:

that the Dutch in the Eaft-Indies, as well as the

natives, mix this fruit with their tea and fherbet.

Kasmpfer in his Amcenitates Exoticae, p. 880. calls

it Somo
3

or Skimml

,

and has given us a very good
figure of a branch ol it, with the leaves, flowers, and
fruit. He found it in Japan, and fays that the

Japonefe and Chinefe efleem it a facred tree, that

they offer it to their idols, and burn the bark of it, as

a perfume, on their altars ; and lay the branches upon
the graves of the dead, as an offering to the ghofts of

their pious departed friends ; and that the public

watchmen ufe the powder of this aromatic bark

ftrewed in fmall winding groves, or little channels,

on fome allies in a box lecured from the weather, for

the following purpofe. This powder being lighted at

one end, burns flowly on, and being come to cer-

tain marked diftances, they ftrike a bell, and by

means of this time-keeper, proclaim the hours of the

night to the public. And laftly, that it has the remark-

able property of rendring the poifonofthe bladder-fifh

('Tetraodon Ocellatus of Linn. Syft. of Nature, p. 333.)
more virulent, as many have experienced, that have

ufed violent means to deftroy themfelves.

We are indebted for the firft difeovery of this cu-

rious American tree to a negro fervant of William

Clifton, Efqj chief juftice of Weft Florida, who was

lent to collect fpecimens of all the rarer plants by his

mafter, at my requeftj and in April, 1765, he met
with this curious tree growing in a fwamp near the

town of Penfacola ; the fpecimens I received in July

following.

After
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After this, in the latter end of January, 1766,

Mr. John Bartram, the king’s botanift tor the Flo-

ridas, difcovered it on the banks of the river St. John,

in Eaft Florida, as appears from his description of if,

and the drawing of a feed-veffel, with fome of the

leaves, which he fent to our late worthy member
Peter Collinfon, Efq; who was fo kind as to com-
municate them to me. Mr. Bartram’s defcription of

it, as it appears in hisjournal up the river St. John’s,

publifhed by Dr. Stork, in his account of Eaft Flori-

da, is as follows

:

“ Near here my fon found a lovely fweet tree,

“ with leaves like the fweet bay, which fmelled like

“ffaffafras, and produces a very ftrange kind of feed-

“ pop j
but all the feed was fhed, the fevere frcji

“ had not hurt it, fome of them grew near twenty
“ feet high, a charming bright evergreen -aro-

“ made.”

This obfervation of Mr. Bartram, relating to its

bearing a fevere froft, may afford us a ufeful hint in

the cultivation of this tree, efpecially as I am con-

vinced, from repeated accounts of the weather in

Weft Florida ; that the froft is much more intenfe

there, from whence thofe plants, which you now
have in vigour, were brought, than in Eaft-Florida;

fo that the experiment is well worth making with

one of them, to fee how far it will ftand the feverity

of our winters. Should it fucceed, it would be a very

great acquifition to our gardeners, and be highly orna-

mental to our plantations of evergreens.

The medicinal properties of this tree are certainly

worth enquiring into. The leaves afford a moft
agreeable bitter. A fprig of it fet to putrify in a phial

of



[ 5* 8
]

of water, the bark foon became full of a clear muci-
lage. The young bloftoms put into water with a

fmall quantity of oil of tartar per deliquium from a

dark reddilh color, became a light brown j but from
the fame proportion of oil of vitriol in water, they

turned to a fine carmine color, which ftained the

paper of a fine red. This points out its aftringent

quality.

Before I come to the botanical characters of our

Florida Hlicium, I mu ft obferve, that it appears to

me to be a different fpecies from the oriental one.

The feed velTels from China, which are to be feen

in collections of the Materia Medica, efpecially among
foreigners, fmell very difagreeably of anifeed : our

Florida feed veil'd is agreeably aromatic, as are the

leaves and young branches. The flower, according

to Kaempfer, is of a yellowifh white, and looks at a

diftance like a Narciftus : ours is of a dark red

color.

Kaempfer reckons the number of petals fixteen, and

the rays or feed-veftels eight : the number of petals

in ours is from twenty-one to twenty-feven, and the

feed-veftels twelve or thirteen that ripen. In refpeCt

to the form and growth of the tree, they are much
the fame j for inftance, they both grow to the fize of a

cherry-tree their leaves are of an oblong oval fhape,

pointed at both ends, ftefby, with few veins, growing

alternately, and in tufts at the ends of the fmall

branches.

Dr. Linnaeus, who takes his characters of the ////-

ciurn Anifatum (Gen. Plant, p. 244.) from Kaemp-
fer, places it among the Dodecandria Polygynia. But

I am perfuaded you will agree with me, that from

the
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the following characters, ours muft be of the Poly-

andria Polygynia, and fhould ftand next to the Mag-
nolia•

Characters ofthe I LL IC IUM FLOR IDANUM,
Or Florida Starry Aniseed Tree.

Calyx. The perianthium, or flower -cup,

confifts commonly of five little mem-
branaceous and colored leaves, that foon fall

off; they are of a concave oblong oval form,

pointed at the ends. Sometimes we meet

with only four little leaves, fometimes fix, in

the flower-cup. Kaempfer obferved four in his.

Corolla. The flower confifts of many petals

(from twenty-one to twenty-feven) which are

lanceolated : thefe are of three fizes, and equal

numbers in each circle, the outward ones are

long (about an inch) concave, obtufe, and

fpreading open. The next are a little fhorter

and narrower; and the innermoft are ftill

fhorter, much narrower, and very fharp point-

ed ; but are not neCtaria, as Dr. Linnaeus

fuppofes.

Stamina. The filaments are many, (about

thirty) very fhort and flat, placed over one

another, furrounding the germina, or embryo
feed vefiels. Thefe fupport as many antheras,

or fummits, which are ereCt, oblong, and

emarginated, or having a fmall indenture at

top, with a cell on each fide full of farina, of

a globular form when they are magnified.

Vol. LX, Yyy Pistil-



[ 53 ° ]

Pistillum, or female organ. The germina,

or embryo feed-veflels, are twenty, or more,

in number, placed in a circular order above

the receptacle of the flower ; they are com-
prefled, eredt, and ending in fo many fharp

pointed ftyles, bending outwards at the top.

The ftigmata, or openings on the top of the

ftyles, are downy, and placed lengthways

along the upper part of each ftyle.

Pericarpium, or feed-veflel, confifts oftwelve,

oftner thirteen, little pods, or capfules, that

ripen. Thefe are of a comprefled oval fhape,

and a hard leather-like fubftance, with two
valves to each, and are difpofed edge-ways in

a circular order, like fo many rays of a ftar.

Semina. The feeds are fmooth and fhining, of

an oval fhape, a little comprefled, and appear

obliquely cut off at the bafe. There is one

feed in each capfule. I am.

Sir,

Your affectionate friend,

John Ellis.

Expla*
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Explanation of PLATE XII.

A A branch of the Illicium Floridanum, drawn

from a plant in her Royal Highnefs the

Princefs Dowager of Wales’s garden at Kew.
The flowers and feed-veflels were drawn from

fpecimens fent over from Penfacola by his

honour lieutenant governor Durnford.

BB The front view of two flowers.

C The back view of a flower.

D The bud of a flower unopened.

E E E The pifiilla, or female organs, being

the embryo feed-veflel,.feparated from the

ftamina, or male organs.

F One Angle piftillum, with the germen, ftyle,

and ftigma.

G The male and female organs, a little mag-
nified.

H Two ftamina, a little magnified.

I The farina frponndans or male dull.

K K The calyx, with five little leaves.

L L The feed-veflels, with thirteen capfules.

L 1 The feed-veflel of the Chinefe Illicium, with
only eight capfules. Ksmpfer reckons the

fame number in the Japonefe Illicium, which
he calls Somo, or Skimmi.

M Two of the feeds; they are called femen
badian, and jUfed in medicine in Germany,
Denmark, and Sweden. The Dutch import
large quantities of them from China.

Yyy 2 XLVI. An

*
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XLYI. An Account of a very remarkable.

Meteor feen at Oxford. In a Letter t$

Mathew Maty, M. D. Sec. R. S. from the

Rev
. John Swinton, B. D . F. R . S. Cuftos

Archivorum of the Univerfety of Oxford,

Member of the Academy degli Apatifti at

Florence, and of the Etrufcan Academy of
Cortona in Tufcany.

Good Sir,

in the air here, on Tuefday, October 24, 1769, as

far as I have hitherto been able to learn, was the

Rev. Mr. Cleaver, ftudent of Chrift-Church j who,
on his return home, at a village called Horton, fix

or feven miles from Oxford, about y
h if P. M.

obferved, with lome degree of aftonifhment, a dark

fufcous vapour, refembling a blackifh cloud, con-
' tiguous to the northern horizon. Out of this vapour

there ifiiied another of a flame colour, in the N.N.W..
not unlike the meteor feen by me, Sept. 9, 1769,
and defcribed in the lafit volume of the Philofophical

‘Tranfafiions*. His account of it, if I remember
right, was, that “ it looked like an houfe, or build-

“ ing, fet on fire.” This at firft was confined to a.

very fmall fpace in the heavens, but foon after ex-

* Pbilofoph. Tranfaft, Vol. LIX. for the Year 1769, p. 369,

37°>37 r>37*

Head Dec. 20,

1770. T H E perfon that firft faw the very

remarkable luminous appearances
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panded itfelf in fuch a manner, that it covered a

very large and extenfive traCt in that part of the he-

misphere where it firft appeared. In this date the

meteor continued till y
h 45' P. M. when it aftumed

a deep blood-red colour, moving a little towards the

weft, which gave it a very awful afpeCt. Mr. Cleaver

imparted to me no particulars relative to its extinction,

but only faid, that he faw not the fainteft traces of

it after eight o’clock, fo that it might probably about

that time, or a little before, have totally difap-

peared.

The fame night, at 8 h ic/ P. M. I faw in the

great quadrangle of Chrift-church, and that part of

Fifh-Street adjoining to it, feveral lucid dreamers,

afcending in the N. and N. W. from the horizon,

or rather a dufky kind of vapour contiguous to it, to

a very conliderable height. Thefe all moved towards

the S. and S. E. with great velocity; and foon after

many other fimilar ftreams of light fhot up from the

horizon, in various parts of the hemifphere, parti-

cularly in theS. and S. E. They were all of a very

pale yellow colour, fuch as thofe that form the

Aurora Boreales of the common kind. They con-

ftantly multiplied, in fo amazing a manner, and with

fuch furprizing celerity, that by 8 h i5'P. M. they

feemed to have almoft intirely covered the greateft part

ofthe hemifphere, and then centered in a point a little

to the S. of the zenith. They were attended by an in-

finite number of flafhes, or corufcations, and undu-

lations of the lucid matter, as * is ufual in fuch phe-

nomena. In fine, the whole atmol'phere, or rather

* Philofoph . TranfaSl. ubi fup. p. 367 , 473. & alib.

die'
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the whole collection of the luminous vapour lodged

in it, was in a continual agitation for above a quarter

of an hour ; during which time, the whole hemi-
fphere feemed to be all on a blaze.

This moft glorious and extraordinary appearance

was, however, of a very fhort and inconfiderable

duration ; the extinction of the whole being fo com-
pletely effected by 8 h 40' P. M. that no remains of

the phenomenon, in any part of the heavens, could

then be difcerned.

But what principally engaged my attention this

evening, was a luminous arch, or zone, of a very

beautiful purple colour, fuch as I had never feen

before
; which prefented itfelf to my view about

S h 40' P. M. and extended from E.to W. nearly, as I

apprehended, bifeCting the hemifphere. This began
to grow faint a little before nine o’clock ; and in lefs

than ten minutes time, as near as I could guefs, to-

tally difappeared.

The light calf by the Aurora Boreales above men-
tioned was greater than any I had ever obferved to

attend fuch phenomena before. Nor, indeed, did

I ever meet with a defcription of any meteors re-

fembling that mentioned here in every particular. The
converfion of the flame-colour in the firft ftage of the

meteor into a deep blood- red, together with its wonder-

ful expanfion, and the beautiful purple zone, or colour-

ed arch, which clofed the whole, are Angularities that,

I believe, never occured before; or, at leaft, fuch as

have never hitherto met with a proper and adequate

defcription. Some of thefe phenomena feem, from
the public papers, to have been feen at London,

VVindfor, and other places at a confiderable diftance

froni

6
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from Oxford, about the fame time that they ap-

peared there; which remarkable circumftance, on

feveral accounts, merits a place in this letter. The
whole city, for a fhort time, feemed to be perfectly

illuminated ; the light call by the Aurora fucceeding

the luminous appearance of a deep blood-red colour,

being, as I apprehended, muchfuperior to that of the

full moon. In fine, the whole phenomenon (or rather

all the phenomena) was fo very finking and remarka-

ble, that it was one ofthe mofl common topics ofcon-

vention, amongft all orders and degrees of people

here, for above a month after it appeared. I hall only

beg leave to add, that the Reverend and learned

Dr. Sharp, of Chrift-Church, profeffor of Greek in

this univerfity, allured me that he faw fome of the

common Aurora Boreales between eleven and twelve

o’clock the fame night; and that 1 have the honour

to be.

Good Sir

Your much obliged,

and mofl obedient.

humble fervant,

Chrift-Church, Oxon.
Sept. 27, 1770, Swinton

XLVII. An
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XLVII. A Letter fro7n Richard Price,

D. D. F. R. S. to Benjamin Franklin,

L L. D. F. R. S. on the FffeSt of the

Aberration of Light on the \Time of a

Lranfit of Venus over the Sun.

Dear
Read Dec. 20

1770. I

IR,

Cannot doubt but that the obfervation

made by your ingenious friend in the

paper * you lent me is right. The aberration of Venus
muft, I think, affedt the phafes of a tranfit, by re-

tarding them, and not by accelerating them. This
retardation is 554." j for that is the time nearly which
Venus, during a tranfit, takes to move over 3".y. This,

however, is by no means the whole retardation of a

tranfit occafioned by aberration. There is a retar-

dation arifing from the aberration of the Sun, as well

as from that of Venus. The aberration of the Sun, it

is well known, leflens its longitude about 20". and
the aberration of Venus, agreeably to your friend’s

demonftration, increafes its longitude at the time of a

tranfit 3
".y. Venus, therefore, and the Sun, at the

inftant of the true beginning of a tranfit, muft be

feparated from one another by aberration 23".7 ; and,

fince Venus then moves nearly at the rate of 4' in an

* The paper which occafioned this letter, and which is here

referred to, may be found in p. 358 of this volume.

hour,

7
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hour, it will move over 23".7 in 5': 55". And
confequently, from the inftant of the real beginning

of a tranfit, 5'
:
55" mud elapfe before it can begin

• apparently.

It may, I know, be objected here, that the aber-

ration of the Sun ought not to be taken into confe-

deration, becaufe the calculations from the folar tables

give the apparent places of. the Sun, or its longitude

with the effe<ft of aberration included, and therefore

always about 20 y too little. But from this obfervation a

conclufion will follow very different from that which
the objection fuppofes. The retardation I have

mentioned is properly the time that the calculated

phafes of a tranfit of Venus will precede the apparent

phafes, fuppofing the tables from which the calculation

is made to give the true places ofthe Sun.

If they give the apparent places of the Sun, this

retardation, inftead of being leffened, will be con-

fiderably increafed. In order to prove this, I muft
defire it may be remembered, that in deducing by
trigonometrical operations the geocentric places of

a planet from the heliocentric, the Earth is fuppofed

to be in that point of the ecliptic which is exadtly

oppofite to, or 180
0
from the place of the fun, and

that this fuppofition is juft only when the fun’s true

place is taken. In reality, the Earth is always about 2o'/

more forward in its orbit than the point oppofite to

the Sun’s apparent place ; and in confequence of this

it will happen, that in calculating a tranfit of Venus
from tables which give the Sun’s apparent places, a

greater difference will arife between the calculated and

the obferved times than if the tables had given the

Sun’s true places.

Vol, LX. Zzz For
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For, let S be the Sun,T the Earth, V Venus. Were
there no aberration of light, the Sun would be always

feen in its true place, or in the direction TS. But, in

reality, in confequence of aberration, it will be feen

20" lefs advanced in the ecliptic, or in the direction

T.r, fuppofing STs to be an angle of 20". Now a

calculation from tables giving the true places of the

Sun, would fix the moment of a conjunction, to the

time that Venus gets to TS ; but this, though the time

of the true conjunction, would not be the time of the

obferved conjunction
; for the Sun being then really

feen in the direction Ts, Venus, after getting to TS,
muft move 20", or from a to c

}
before the apparent

conjunction can take place.

But if the calculations

are made from the appa-

rent places of the Sun, the

conjunction will be fixt to

the time Venus gets to t S,

or a line drawn through S

parallel to s T, for in this

cafe t will be the point of

the ecliptic oppofite to the

apparent place of the Sun,

and the longitude of the

fun feen from t will be 20//

lefs than its true longitude,

and therefore the fame with

its apparent longitude. But

the Earth being then really

at T, Venus will, at the

calculated time of a con-

junction, be obferved at a

diflance from the Sun equal

to the angle LTr. T his

angle, fuppofing V T 277,

and V S 723, maybe eafily

found
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found to be 72
/r

.2. Add to this 3".7, the proper

aberration of Venus at the time of a tranfit, removing

it more towards E, and the whole vifible diftance of

Venus from the Sun’s center at the calculated moment
of a conjunction, will be 7‘)

//
.9 > over which it will

move in 1 9 minutes of time. And this, confequently,

will be the retardation of the phafes of a tranfit of

Venus occafioned by aberration, on the fuppofition,

that in calculating, the Sun’s apparent, and not his true

place is taken.

I believe thefe obfervations have not been attended

to by aftronomers j and therefore I am the more
defirous of communicating them to you.

I am,

Dear Sir,

with much refpeCt,

your obliged humble fervant,

Richard Price.

Z z z 2 P. S. In
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P. S. In a former letter which I fentyou, I gave,

by miftake, the error occafioned by aberration lefs

than I have now given it. The difcovery of this

miftake I owe to the kind aftiftance and correction

with which Mr. Mafkelyne, the aftronomer royal, has

been pleafed to favor me.

I have, for the fake ofmore diftin&nefs and clearnefs,

fuppofed Venus to move in the plane of the ecliptic.

Some differences will arife from the inclination of the

path of Venus to the ecliptic, and alfo from taking

the aberration of the Sun, and theproportion of Venus's

diftance from the Earth to her diftance from the Sun,

exaCtly as they really are at the time ofa tranfit. Thus,
at the time of the laft tranftt of Venus, fiippofing light

to come from the Sun to the Earth in 8', 2, the aber-

ration of the Sun was The diftance of Venus
from the Earth was to its diftance from the Sun as 29a
10726, and therefore the retardation I8': i6

r/
.

Mr. Canton has obferved, that in the Con. des
<Temp

fi

Mr. De la Lande makes the effeCt of aberration at

the inferior conjunction of Venus and Mercury to be
an augmentation of their longitudes. Indeed, Mr*
Blifs himfelf obferves this and yet, through an over-

ftght, makes the effeCt as to time to be an accelera-

tion. Vid. Phil. Tranf. vol. LII. p. 249.

XLVIII. A
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XLVIII. ACatalogue ofthe Fifty Plantsfrom
Chelfea Garden

,
prefented to the Royal

Society by the worjhipful Company of Apo-

thecaries, Jor the Year 1769, purfuant to

the Direction of Sir Hans Sloane, Bart.

Med. Reg. et Soc . Reg. nuper Prcefes.

By William Hudfon, Societatis Regice et

clarijf. Societatis Pharmaceut. Lond. Soc.

Hort. Chelfean. PrcefeSlus et Preeledor

Botanicus.

Read Dec. 6, 2 3 5 1 A CA LY PH A, Firgznica, in-

/~\ volucris femineis cordatis in-

cifis, foliis ovato-lanceolatis petiolo longiori-

bus. Lin. Spec, plant. 1423.
Mercurials tricoccos, hermaphrodkica. PlulL

phyt. tab. 99. fig. 4.

2352 Agroflis, canina, calycibus coloratis, petalo-

rum arifta dorfali recurvatis, culmis proftra-

tis fubramolis. Lin, Spec, plant. 92.
Gramen fupinum caninum paniculatum, folio

varians. Bauh. pin. 1.

2353 Agroftis, capillaris
,
panicula capillari patente,

calycibus fubulatis aequalibus hifpidiufculis

coloratis, flofeulis muticis. Lin. Sp. pi. 93.
I Cramem
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Gramen montanum, panicula fpadicea delica-

tiore. Bauh. pin. 3.

2354 Agroftis, flolonifera
,

panicula ramulis divati-

catis muticis, culmo ramofo repente, calici-

bus aequalibus. Lin. Spec, plant. 93.
Gramen caninum fupinum minus. Vaill.

Paris. 86.

2355 Agroftis, palujlris
,
panicula coarcftata mutica,

calycibus asqualibus hifpidiufculis coloratis ;

culmo repente. Hudf. ft. Angl. 27.

Gramen miliaceum majus, panicula fpadicea.

Pet. ccnc. Gram. 118. Raii fyn. 464.

2356 Agroftis, prczcox, foliis fetaceis : vaginis angu-

latis, floribus paniculato-fpicatis, flofculis

baft ariftatis. Lin. Spec, plant. 97.
Gramen parvum prascox, panicula laxa ca-

nefcente. Raii fyn. p. 407. tab. 22. fig. 2.

23 57 Amaranthus, Gracia?ius} glomerulis triandris

axillaribus, foliis lanceolatis obtufis repandis.

Lin. Spec, plant. 1405.

2358 Amaryllis, lutea
, fpatha uniflora, corolla

requali, ftaminibus declinatis. Lin. Spec,

plant. 420.

Colchicum luteum 1. majus. Bauh. pin. 69*

2359 After, tenellus
, >

foliis fubfiliformibus fcabris,

pedunculis nudis, calycibus hemifphaericis

glabris. Lip. §pec. plant. 1225.

2360 Centaurca, Amberboi, calycibus inermibus fub-

rotundis glabris : fquamis ovatis, foliis lyrato-

dentatis. Lin. Spec, plant. 1286.

Cyanus orientalis major, foliis magis difle&is,

flore luteo. Moris Hift. III. pag. 135.

fee. 7. tab. 25. fig. 9.

2361

Che-
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2361 Chenopodium, arijlatumy foliis Ianceolatis fub-

carnofis, integerrimis, corymbis dichotomis

ariflatis axiliaribus. Lin. Spec, plant. 321.

2362 Coronilla Crctica, herbacea, leguminibus quinis

eredtis teretibus articulatis, fbliolis undenis.

Lin. Spec, plant. 1048.

Coronilla Cretica herbacea, flore parvo purpu-
rafcente. Tourn. Cor. 44.

2363 Cucubalus Tartarian, petalis bipartitis, floribus

fecundis decumbentibus, peduncuiis oppofi-

tis folitariis ere&is caule fimplicifiimo. Lin.

Spec, plant. 592.

2364 Cynoglofiiim linfolium, foliis lineari-lanceola.-

tis grabris. Lin. Spec, plant. 193.
Cynogloffum minus album, linifoliis glaucis>

femine umbilicato. Moris. Hift. III. p. 449.
fee. 1 1. tab. 30. fig. 11.

2365 Eryfimum cheirantboides
,

foliis Ianceolatis irr-

tegerrimis. Lin. Spec, plant. 923.
Myagrum filiqua longa. Bauh. pin. 109.

2366 Euphorbia Hijpanica
,

umbella quinquifida :

dichotoma, involucellis cordatis, foliis ob-

longis integerrimis emarginatis, capfulis veru-

cofis. .'>
c'

Tithymalus latifolius, Hifpanicus. Bauh*
pin. 291.

2367 Feftuca myuros

,

panicula fpicata nutante, caly-

cibus minutiiTimis muticis* fioribus fcabris

longius 2riftatis. Lin. Spec, plant. 109.

Gramen murorum, fpica longilTima. Raii

Syn. 415.

2368 Fefiuca duriufcula
,
panicula fecunda oblonga,.

fpiculis fexfloris oblongis, la?vibus, foliis le-

taceis. Lin. Spec, plant. 108.

Gramen.
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Gramcn pratenfe, panicula duriore laxa unam

partem fpe&ante. Raii Syn. 413. tab. 19.

fig. 1.

2369 Gypfophilla rigida
,

foliis lineari-lanceolatis

planis caule dichotomo, pedunculis bifloris,

petalis emarginatis. Lin. Spec, plant. 583.

2370 Hedyfarum caput galli, foliis pinnatis, legu-

minibus monofpermis criftatis, aculeatis, pe-

talis aequalibus caule diffufo. Lin. Spec,

plant. 1059.
Onobrychis, fru&u echinato minor. Bauh.

pin. 350.

2371 Hordeum Zeocriton

,

flofculis lateralibus maf-

culis muticis, feminibus angularibus patenti-

bus corticatis. Lin. Spec, plant. 125.

Zeocriton S. Oriza Germanica. Bauh. pin. 22.

2372 Iris tuberofa, corollis imberbibus, foliis tetrago-

nis. Lin. Spec, plant. 58.

Iris tuberofa, folio angulofo. Bauh. pin. 40.

2373 Leonurus marubiajirum
,

foliis ovatis lanceola-

tifque ferratis calycibus fefiilibus fpinofis.

Lin. Spec, plant. 817.
Marubiaftrum foliis cardiacae. Bocc. Muf. 2.

pag. 120. tab. 98.

£374 Lepidium, Iberis
,
floribus diandris tetrapetalis,

foliis inferioribus lanceolatis ferratis ; fupe-

rioribus linearibus integerrimis. Lin. Spec,

plant. 900.
Iberis latiore folio. Bauh. pin. 97.

£37 5 Lobellia injlata

,

caule eredto, foliis ovatis fub-

ferratis pedunculo longioribus, capfulis in-

flatis. Lin. Spec, plant. 1320.

2376 Lotus
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2376 Lotus ornithopoides
,

leguminibus fiibternatis

arcuatis compreffis, caulibus diffufis. Lin.

Spec, plant. 1091.

Lotus filiquis ornithopodii. Bauh. pin. 332.

2377 Melia, Azedarach, foliis bipinnatis. Lin. Spec

plant. 550.
Arbor fraxini folio, flore ca?ru!eo. Bauh. pin.

4 r 5-

2378 Olea Europcea
,

foliis lar.ceolatis. Lin. Spec.

plant.

Oiea fativa. Bauh. pin. 472.

2379 Ononis ornithcpoides

,

pedunculis bifioris arif-

tatis, leguminibus linearibus cernuis. Lin.

Spec, plant. 1009.

Fcenum Graecum ficulum, filiquis ornithopodii.

Tourn. 409.

2380 Origanum, Majorana, foliis ovalibus obtufis,

fpicis fubrotundis compadis pubefcentibus.

Lin. Spec, plant. 825.

Majorana vulgaris. Bauh. pin. 224.

238 1 Panicum capillare
,
panicula capillari ere&a pa-

tente, caule hirto. Lin. Spec, plant. 87.

Panicum miliaceum viride, foliis latis brevibus,

panicula capillacea. Sloan. Jam. 1. pag. 1 15.

tab. 72. fig. 2.

2382 Pafiiflora ccerulea, foliis palmatis integerrimis.

Lin. Spec, plant. 1360.
Flos paffionis major pentaphyllus. Sloan.

Jam. 1. pag. 229.

2383 Phleum paniculaturn, panicula cylindrica fpici-

formi, glumis glabris, culmo fubramofo.

Hudf. Fl. Angl. 23.

Vol. LX. 4 A 23^4 Poa
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2384 Poa annua
,
panicula diffufa angulis redis, fpi-

culis obtulis, culmo obliquo compreffo. Lin.

Spec, plant. 99.
Gramen pratenle paniculatum minus. Bauh.

pin. 2.

2385 Poa trivialis, panicula fubdiffufa, fpiculis tri-

floris bad pubefcentibus, culmo eredo tereti.

Lin. Spec, plant. 99.
Gramen pratenle paniculatum medium. Bauh.

pin. 2.

2386 Poa pratenjis
,

panicula diffufa, fpiculis quin-

q-uefloris glabris, culmo eredo tereti. Lin.

Spec plant. 99.
Gramen pratenfe paniculatum majus latiore

folio. Bauh. pin. 2.

2387 Poa angujlifolia
,
panicula diffufa, fpiculis qua-

droons pubefcentibus, culmo eredo teretr.

Lin. Spec, plant. 99.
Gramen pratenfe paniculatum majus angufti-

ore folio. Bauh. pin. 2.

2388 Poa loliacea
,

fpicata, fpiculis alternis feffilibus,

fubfexfloris. Hudf. FI. Angl. 35.
Gramen pumilum loliaceo fimile. Raii Syn.

395 *

2389 Polycnemum Hifpankum . Lin. Spec, plant.

5 °-

Camphorata congener. Bauh. pin. 48'6.

Camphorata vaginis fpinofis. Hall. Helv. 183^

2390 Polypodium aculeatum,
frondibus bipinnatis

:

pinnis lunulatis ciliato-dentatis, ftipite flrr-

gofo. Lin. Spec, plant. 1552.

Filix mas aculeata major. Bauh. pin. 358.

2391 Poly-
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2391 Polypolium lobatumy fronde bipinnata pinnis

lanceolato-ovatis dento-ciliatis fupcrne ball

lobatis ftipite ftrigofo. Hudf. FJ. Angl. 390.

Filix lonchitidis affinis. RaiiSyn. 121. Pluk.

phyt. tab. 1 80. fig. 3.

2392 Rhus radicans
,

foliis ternatis: foliolis petiola-

tis ovatis nudis integerrimis, caule radicante.

Lin. Spec, plant. 38 1

.

2393 Ricotia Aigypiiaca. Lin. Spec, plant. 912.

Lunaria foliis lupradecompofitis : foliolis trifi-

dis, filiquis oblongis pendulis. Mill. Icon.

169.

2394 Salvia hamatodes, foliis cordato-ovatis rugofis

tomentofis, calycibus hifpidis, radice tube-

rofo. Lin. Spec, plant. 35.
Horminum fylveftre majus hasmatodes gla-

brum, llore cceruleo, Italicum. Barr,

tab. 185.

2395 Salvia, Horminum
,

foliis obtufis crenatis, brac-

teis fummis majoribus coloratis. Lin. Spec,

plant. 34.
Horminum fativum. Bauh. pin. 34.

2^96 Seriola rethnenjis
,

hifpida foliis obovatis fub-

dentatis. Lin. Spec, plant. 1139.
Hieracium multicaule, bellidis folio molli.

Bocc. app. 8.

2397 Sefeli annuum
y

petiolis rameis membranaceis

ventricofis emarginatis. Lin. Spec, plant.

373 *

Foeniculum fylveftre annuum, tragofeliniodore,

umbella alba. Vaill. Parif. 34. tab. 9.

fig. 4.

4 A 2 2398 Sina
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2 398 Sinapis fevigata, filiquis Iaevibus patulis, foliis

lyratis glabris, fummis lanceolatis caule laevL

Lin. Spec, plant. 934.

2399 Sinapis erucoides
,

filiquis Isvibus, foliis lyratis

oblongis glabris, caule fcabro. Lin. Spec,

plant. 935.
Eruca fylveftris, fiore albo, Italics. Barr..

Icon. 132.

2400 Teucrium chamcepitys
,

foliis trifidis linearibus

integerrimis, floribus feflilibus lateralibus,

caule diffufo. Lin. Spec, plant. 787,
Chamaepitys lutea vulgaris, f. folio trifido..

Bauh. pin. 249-

*

XLIX. A
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XL IX. A floort Account of the Obfervations

of the late Franft oj Venus, made in Ca-
lifornia, by Order of his Catholic Majefy ;

communicated by his Excellency Prince

Mafferano, Ambajfador from the Spanifh

Court
,
and F. R. S.

Read Nov. 22
, J

" \ON Vincent Doz, Commander of

a Spanifh frigate, is juft arrived

at Madrid. He brought with him, and prefented to

the King, an account of his obfervation of the Iaft

Tranfit of Venus at California, whither he was fent

laft year for that purpofe, being in fubftance as fol-

lows :

The latitude of the Village of St. Jo- 'l
d ' "

feph, eight leagues diftant from Cape ^23 5 1 5
St. Lucar - -- -- -- -J

The longitude from the meridian of

Paris ---------
The two internal contacts of the Planets

were at

and at

Hence, on the computation of Monf.

Pingre, in his Memoir of the year

j 767, the folar Parallax is - -

2

h r //

} 7 28 17T

f
o 17 25

J 5 54 44

§

|
o o 8|

And
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And the diftance of the Sun from the Earth is

greater than it was fuppofed to be T
7

T , or nearly

6,685,000 leagues.

The correfponding obfervations will be neceflary

to rcfolve the problem more compleatly.

h, fatratf
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L. Extra& of a Letter
,

dated Paris,

Dec. 17, 1770, to Mr. Magalhaens,

fro?n M. Bourriot; contaming a Jhort

Account of the late Abbe Chappe’s Obfer-

vation of the Lranft of Venus, in Cali-

fornia. Tranjlated by Dr. Bevis, F. R. S.

. . . .

|
"'1 H E 7th of December inflant, the

1 Journals and Manufcripts of the late

Abbe Chappe were depofited at the Royal Obfer-

vatory, with M. Caflini de Thury, by the Sieur

Pauli, one oi the King’s Engineers, and Geographers,

who had accompanied the Abbe in his voyage to

California. M. Pauli relates, that M. Chappe chofc

to day at St. Jofeph, a fmali village ten leagues from

St. Lucar, notwithftanding the contagious difeafe

prevailing there, and relying on his own good ccn-

ftitution ; becaufe he had no more than eight days to

prepare for his Obfervation.

Eight days after the Tranfit, he fickened, yet con-

tinued his obfervations to the iSth of July; and, a

little before his death, left his materials in writing,

put into a box, with M. Pauli, to be delivered to

the Royal Academy. He died about the rft of

Auguft, as did, about the fame time, the Clock-

maker
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maker, the Interpreter, one of the two Spanish Of-
ficers, befides 1 2 Soldiers, and four Officers fent from
Mexico, and about 50 Indians.

h m »

The firfi: interna! Contact was at - - o 17 27
The fecond Contact at - - - - 5 54 50-

1
.
,
<r

The Duration ------- 53 7 23^
0 in

The Latitude of the Place - - - 23 3 37
LatHy (according to M. dc !a Lande) 1 0

the Parallax oT Venus - - - -J
0 0 8 *

and her diftance about 35000000 leagues of

22S3 toifes each, upon a mean of comparifons

with obfervafions made in the North of Europe,

at Cajaneburg and Wardbus.

.1 . .

INDE X.*
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ABE R RATION of light retards the time of the

tranfits of Venus p. 358. 536^
Adrian afcended mount Etna, to enjoy the beautiful prof*

pedt from the top, p. 14.

Air at Hudfon’s bay very feldom clear for 24 hours,

p. 129. Singular effedts of this haze, p. 130. Its

great refradtiye power, p>. 131.

Air changes the color of the blood, p. 372.
Air inflammable fet loofe and caught in making charcoal,

- p. 222. K’ ' *

Air feparated from falts, by folution, different from what

is called fixed air, p. 335. Whether it be the caufe of

Vol'. LX. B b b the
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the finking of the water in folutions of falts, p. 352,

353-
. . .

Alton, Mr. his great (kill in the cultivation of exotic plants

at Kew, p. 524. Raifed oaklings from acorns preferv-

cd in wax, ibid. p. 525. As alfo one of the firit tea

plants in England, p. 525.
Alabafter. See Marble .

Alungu , a fpecies of the manis or fcaly lizard, p. 36. De-
fcribed by Mr. Dame and Dr. Hampe, p. 37, 38.

Amber found on the fea fhore at the foot of mount Etna,

P- J 7- - -

’

Aneuryfms ,
to which caufe the coagulation of the blood in

their pouch is owing? p. 382.

Animal fubftances reducible to a €031 that will conduct

electricity, p. 221.

Animalcula found in fea water expofed to afr/p. 446.
Ant-eaters, two' families of thefe animals, p. 3 7.

Areas of certain curve lines, how computed, p. 441,

442.
Artery of the arm wounded without an haemorrhage,

p. 98.

AJjurances on furvivorfhips, how to be afcertained, p. 274.
Ajlronomieal obfervations at Cavan in Ireland, p. 454.
Atmofphere of electricity, its efteCts, p. 277, 278, &c.
Attitudes and aCtions of birds chiefly to be preferved,

p. 308.
Aurora borealis, inferior in Hudfon’s bay to that of

Europe, p. 130.

Baking, its great ufe in the prefervation of birds, p. 3 19.
Barometer obferved at the top of mount Etna, p. 15.
Barrington , Hon. Daines, his account -of the young

mufician Mozart, p. 54.

Bartram,.
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Bariram s Mr. John, difcovcred the ftarry anifeed tree in

EalFFlorida, p. 527.
Beccaria, Father John Baptift, his paper on the electrical

atmofphere, p. 2 77.
Birds y how they are to be prepared for prefervation,

p. 184. Defective methods, p. 303, 304, &c. How
to be killed, p. 307. How to be difledted, p. 314.
fluffed and embalmed,. p. 315. wired, p. 316. caled,

P* 3 i 9 -

Bleeding changes the properties of the blood, p. 400.
Increafes its difpofition to coagulate, p. 406.

• Blood human, inveftigated by Mr. Hewfon, p. 368. Its

coagulation retarded by cold, p. 369. Promoted by
heat, 370, 371. Acquires its red colour in the lungs,

p. 37 3. Changed in its properties during bleeding,

p. 398.
Bones found in the rock of Gibraltar, p. 415. Not

human, p. 416.

Borlafey Dr. William, his meteorological obfervations,

p. 230.

Bougainvilky Mr. his method of finding impoffible roots

of equations, p. 248, 249.
Brandy froze by the great cold in Hudfon's bay, p. 124.'

Bravoesy the people called by that name by the Spani-

ards are the fame with the Patagonians, p. 25.

'i-
'

J v Y'lYi ,7 .
I* •m ii 1.

*

C.

Cachalot, the fpermaceti whale, deferibed, p. 321, 3224
Camelopardalis, found in the country of the Hottentots*,

and deferibed by Capt. Carteret, p. 27.

Cape of Good Hope, variation of the needle obferved

there, p. 445.
J

Carterety Captain, his letter on the inhabitants of the

coaft of Patagonia, p. 20. His account of a Camelo-

pardalis, p. 27.

B b b 2 Catania9
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Catania , deftroyed by an erruption of mount Etna, now

rebuilt, p. 3. Its harbour formed by, but afterwards

filled up with, lava, p. 7.

Chappe, abbe, his obfervction of the tranfit of Venus in

Calitornia, p. 551. His death, p. 552.
Charcoal of wood thought no conductor of electricity,

p. 211. Much contracted in its dimenfions by the

procefs of coaling, p., 212, 213. Different in this

from animal or mineral fubftances, p. 214. ConduCts
deCtricity in proportion to the ‘degree of heat ufed in

the making of it, p. 215. But not in proportion to

the folidity of its fubftance, or its blacknefs, p. 216. -

Itscaufe the oil of the plant or phlogifton, p. 218,219.
Not to be diftinguifhed in its conducting power from
perfect metals, p. 220.

Cheljea ,
fifty new plants of the garden defcribed,. p. 54 r,

&C. .'t ' ' X -

Chejnut tree, one of them on mount Etna is upwards of

: 2 8 canes or 60 yards in circumference, p. 9 .
r

Grillo, Dr. Dominico, his letter on the Manna tree, and

the taran-tulay-p.. 233. «

Coagulable lymph forms the buff or inflammatory cruft,

p. 376 "Not 'coagulated' -by reft alone, p. 377, 380.

Nor by cold;’ pi 378, 383. But chiefly by the aCtion

of the air, p. 379. And by a lefs degree of heat than

the ferum, p. 385. May change in two or three minutes,

p. 400. Its difpofition to coagulate increafed by bleed-

ing, p. 402.

Cold of. Hudfoxj’sfbay, pv i.2j4.-
,

Its effeCts, p .124, 125,.

Cold obfl ru (fts
"
tfie .leparatip,n of the blood, p. ,369. And

lciTensftts difpoff ion .'to coagulate, p. 409, 410, &c.

Comet feen in Hudfon’s bay, p. 136-, 13 1. At Cavap in

Irtland^ d. a6q .-

|

568?;

Crater

V Cl U •



INDEX. 557

Crater of mount Etna incrufted with falls and fulphurs

like that of Vcfuvius, p. 14.

D.

Davis

,

Captain, his method of preparing birds for pre-

fervation, p. 1 84.

Diadems whether worn by Syracufian Monarchs ? p. 84.

Dinapoor, obfervation of the late tranfit of Venus at that

place, p. 239.

Dipping needles conftrudted by Mr. Bernoulli and Mr.
Euler, p. 36 6.

Douglas,
Captain Charles, his experiments to afcertain

the temperature of the fea in great depths, p. 39.

Doz, Don Vincent, his obfervation of the tranfit of Ve-

nus in California, p. 549.

Dunn, Mr. Samuel, his determination of the external and

internal conradt of Venus with the Sun’s limbs, p. 65.

Dymond,
Mr. Jofeph, his obfervations in the courfe of a

voyage to Hudfon’s bay, p. 100, 102, 137, &tc.

E.

Eleftrical lateral explofion invefligated, p. 192, 193. En-
ters and leaves an infulared body without altering its

electricity, p. 207.

EleElricity, anfwering to the furfaces and not to the bulks

of bodies, p. 295.

EUis, John Eft]-, his letter on the Loblolly bay, p. 518.

On the Starry anifeed tree, p. 524.

Eller

,

Mr. his table of falts abforbed in water without

encreafing its bulk, p. 327.

Efkimaux feen and defcribed, p. 106, 108, &c.
Etna, Account of it by the Hon. William Hamilton, p.

r. The molt ancient and naofi: conliderable of the

volcanoes, p. 2. Now called MonGibello, p. 3. Its

caverns filled With friow, p. 8. Its alcent gradual till

near the top, p. n. Glorious views from the higheft

point., p. 12. A circle of 900 miles; feen from it,

ibid.
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ibid. Its fnoak i.ot fo foetid as that of Vefuvius,

14. Its perpendicular height, p. 15. Its operations

the fame a> thole of Vefuvius, but upon a laige fcale,

p. 17. Its eruptions uncertain, p. 18.

F.

Faintnefi falutary in hemorrhages, p. 402.

Fitz-Gerald
,
Keane fc-fq* improvements of a netv wheel

barometer, p. 74.

Francis Cape, in the ifland of S. Domingo, the tranfit of
Venus obferved there, p. 498. its latitude and longi-

tude determined, p. 499, 500.

Funchal in Madeira, its latitude determined, p. 502.
Difference of its meridian from that of London, p.

5® 3 -

G*

Ganglions of the nerves, their ufe afcertained, p. 30.

GaJJendi his opinion about the folubility of different falts

in water generally embraced, p. 326.

Gibraltar, bones found in its rock, p. 415.
Goofefeafon in Hudfon’s bay, p. iii, 126.

Gordonia, fee Loblolly-bay.

Gravity
,

its force determined at Ponoy in Lapland, p r

395 -

Gun-Jhot wound, cafe of a fatal one, p. 94, &c.

H.

Hamilton
,
Honourable William* his account of a journey

to mount Etna, p. 1.

Hampe, Dr. his account of a fpecies of the manis or fcaly

lizard, p. 36.

Heat does not prevent the feparation or coagulation of

blood, p. 369, &c.

1 Heat



559index:.
i

Heat expands or contrads wood, p. 223.

Heberden , Dr. Thomas, his obfervations of Jupiter’s firft

fatellite, in Madeira, p. 502.

Haemorrhages flopped by faintnefs, p. 402. Increafed by

cordials, p.404. Often require blood-letting, p.405.

Hewfon,
Mr. William, his experiments on blood, p. 3 68.

Horjley
,
Rev. Mr. Samuel, his confiderations on fome

difficulties raifed againft the Newtonian theory of

light, p. 417..

Hot water which iffues from the craters or volcanoes,

whether fupplied by fea or rain-water? p. 16.

Hudfon ,
Mr. William, his account of the fifty Chelfea

plants for 1769, p. 541, &c.

Hudfon'

s

bay, foil of the country, p. 117. Birds and

infeds, p. 1 17, 118. Produdions, p. 118, 119, i20,

&c. Winter drefs of inhabitants, p. 122, 123. Its

fiffi, p. 126, 127. The natives defcribed, p. 127,

128.

Human glove, feparated in a fever, p. 452.

Hunter, Dr. William, his letter on fome bones found in

the rock of Gibraltar, p. 414.

I.

Ice,
ifland of, feen and defcribed, p. 104, 106. By

what principles accounted for? p. 107. Their mo-
tion and diffolution very quick, p. 112, 132. How
fhips work through them ? p. 112.

Jllicium, fee Starry anifeed tree
,

Inclination of the needle obferved at Ponoy in Lapland,

P' 357*
Itflammation does not caufe coagulation, p. 390, 391, &c.

attenuates the blood, p. 393.
Inflammatory cruft of the blood formed from its coagula-

ble lymph, p. 376, 388, &c. And owing to the at-

• tenuation of it, p. 396.
Jnterefl compound, feveral cafes relating to it iveftigated,

p. 508,. Jobnfloni
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JobnJlon, Dr. James, his experiments on the ganglions,

p. 30.

Jones, William, Efq -,his theorems on cafes of compound
intereft, p. 508.

Ivory not contracted in its dimenfions by fire, p. 213.

it: Lilli d' .Y .
‘

1V\

K.

Kiacks, canoes of the Efquimaux, p. 108.

KraakenSy imaginary fea monfters, p. 41.

Kuckhan
,
Mr. T. S. his letters on the methods of preferving

dead birds, p. 30c, &c.

Lambert
,
Mr. his experiments on the fpecific gravities of

folutions of falts, p. 350, 351.
Landen, Mr. John, new theorems for computing the areas

of certain curve lines, p. 491.
Latham ,

Mr. John, his letter on a fingular feparadon of

the cuticle in a fever, p. 453.
Latitudes and longitudes of leveral places in Hudfon’s-

bay, p. 136.

LavaSy require a thoufand years to be fit for vegetation,

p. 4. Common dimenfions of thofe of mount Etna,

p. 16.

Lead, kept from vitrifying in a ftrong fire, becomes a

better conductor of electricity, p. 226. Butdoesnot
change its fpecific gravity, p. 227.

Lighty whether its particles would acquire a very great

degree of force in coming to us from the Sun \ p. 418,

419. Whether they would confiderably wafte its fub-

Itance in a long period of years? p. 420, 421. Whe-
ther fpherical ? p. 430. Mult be exceedingly Email,

P- 4>i- •
.

Lipari inlands formed by explofion, p. 18.

Loblolly

-
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Loblolly- lay, an American ever-green tree defcribed by

Mr. Ellis, p. 519. Called the Gordonia, p. 520.

Luminous circle around Venus obferved at its entry on

the Sun’s difk at S. Domingo, p. 498.

Ludlam,
Rev. Mr. William, his account of an occulta-

tion, p. 355. His precautions to fettle the going of

his clock, p. 357.

M.

Maal-firoom ,
a whirl-pool in the feas of Norway, p. 42,

43 *

Machine to difcover the roots or equations, p. 251, 252,

&c. Called an univerfal conftru&or of equations, p.

2 56.

Mallet
,
Mr. account of his aftronomical obfervations, p.

363-
Manna how procured, p. 234. Its different fpecies, p.

235. Ufe, p. 236.
.

Manna-tree
,
a kind of alh common in Calabria and Sicily,

P- 234 . „ T ,

Marble white, formed in fome waters or Italy, p. 47. And
probably in the fame manner in other places, p. 49,

50, &c.

Mafon, Mr. Charles, his aftronomical obfervations at Ca-

van in Ireland, p. 454. Obferves the tranfit of Ve-
nus, p. 462, 463.

Majferano,
Prince, communicates the obfervation of the

tranfit of Venus made in California, by the Spanifh

aftronomers, p. 549.
Mercury, its tranfit over the Sun obferved at Norriton in

Pennfylvania, p. 504.
Meteor, a remarkable one feen at Oxford, p. 532. As

likewife at London, Windfor, and other places, p.534.
Meteorological obfervations made at Prince of Wales’s fort,

on the north- weft coaft of Hudfon’s bay, p. 137. At
Bridgwater in Somerfetfhire, p. 228. At Ludgvan in

Cornwall, p. 230. *

Vol. LX. 4 C Midd'c-
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Middleton, Captain, miftaken in his opinion about the flow

progreflive motion of ice iflands, p. hi, 125, 133.
Mineral fubftances inlarged in their dimenfions by char-

ging, p. 214.
_

M';tra papale, a fpecies of fpcr.ge, p. 181.

Motore

,

late Mr. De, his method of calculation; rever-

fions of furvivorlhips, p. 269. Proved defective, p.

270, 271.

Monte Nuevo thrown up from the bottom of the Lucrine
lake, p. 2.

Mozart, J. C. a very furprizing child, famous by his

mufical performances, p.55. Short account of his life,

ibid. Compared with the famous Baratier, p. 63.

N.

Negri, the original language of India, p. 448.

Nepal, country of, in the Eaft Indies, deferibed, p. 447,

448. Its communication with China, p. 449.

Netta or Scoperta, the third, and higheft region of mount

Etna, p. 10.

Neutral falts give floridnefs to the blood, p. 373. Pre-

vent its coagulation, p.374.

P.

Parallax of the Sun, computed by Mr. Mallet, p. 364.

Deduced from the obfervations of the tranfit of

Venus, at S. Domingo and at Wardhus, p. 501.

And from the obfervations in California, p. 549.

Patagonians , feen by Captains Wallis and Caiteret, p. 2 r.

Their meafure, p. 22. A very finefet of men, p 23.

Very inoffenfive and intelligent, p. 24. Have a trade

and communication with the Spaniards, p. 25.

Philijlis,
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Philijlis, Queen of Syracufe, Malta, and Gozo, her age

afcertained by means of a Greek medal, p. 8 j

,

82,

85, &c.

Philosophers tower
,

faid to have been inhabited by Em-
pedocles, p. 16.

Phlcgijion the caufe of vegetable charcoal becoming a

conductor of electricity, p. 214. As it is likewife in

metals, p. 221.

Pigot, Nathan, Efq; on the late tranfit of Venus, p. 257.
Pingre,

Mr. his account of the obfervations of the late

tranfit of Venus made at S. Domingo, p. 497.
Polypi of the heart owe their origin to the coagulable

lymph, p. 376.

Poncy in Lapland, obfervations made there, p. 363, 364,
&c.

Price , Dr. Richard, obfervations on the reverfior.s de-

pending on furvivorfhips, p. 2 68. On the effeCfcs of

the aberration of light in retarding the times of the

tranfit of Venus, p. 53d.

Prieflley, Jofeph, LL. D. his invefligation of the lateral

eleCtrical explofion, p. 192. And his experiments and
obfervation on charcoal, p. 211, &c.

Prince of Wales's fort in Churchill river, obfervatory built

in it, p. 1 19.

R.

Rafpe,
Mr. R. E. his letter on the formation of white

marble, p. 47.
Recupero , Canon, has publifhed a differtation on the hot

water which iffued out of the great crater of mount
Etna, p. 16.

Region, inferior of mount Etna, called Piedmontefe, p. 7.

The middle one called La Selvofa, p. 8.

Regicne Piedmontefe , the lower CiftriCt of mount Etna, very

fertile and well cultivated, p. 4.

Refpiration difficult at top of mount Etna, p. 15. •

- 4 C 2 Retina
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Retina, of the eye what ffroke it may fufiain, p. 439, 440.
Robert[on

,
James Efq-, his dcfcription of the blunt- headed

cachalot, p. 321.

Robertfcn ,
Mr. John, his letter on cafes of compound

intereft, p. 508.

Roots of equations, howdifcovered univerfally, p.241, 242.

Rofe, Cap:. Alexander, his obfervaiicns made in theEaffc

Indies, p. 444, 445. Obferves the tranfic of Venus at

Phefabad, p. 450.
Rowning, Rev. Mr. his machine for finding the roots of

equations, p. 240.

S.

Salt faring, how to eftimate the weight of fait which it

contains, p. 350.
Salts, whether they fill the pores of water, without in-

creafing its volume, p. 327. Experiments proving

the contrary, p. 328, &c. Fable of the elevation of

water by the abforption of different falts, p. 330,

331. Specific gravities of feveral, p. 336, 337. Gravities

of faturated folutions of various fairs, d. 545, 346.

Of folutions with a given quantity of thefe, p. 347.
And of different quantities of the fame fait, p. 348, 149.

Seawater,
meafure of its ftrer.gth, p. 350.

Segner,
Mr. John Andrew, his method of difcovering

the roots of equations, p. 240. Its defeft, p. 241.

Selvofa or woody region of mount Etna, covered with

large trees, p. 8. Furnifhes timber to Naples, as it

did to ancient Syracufe, p. 9.

Semen badian , the feed of the Illicium, ufed in medicine.

p- 52 5, 53 1 *

Serum or the blood deferibed, p. 368. Different from

the coagulable lymph, p. 371. Requires a greater

heat to coagulate, p. 385.

Smith, Dr. William, obfervations of a tranfit of Mercury

at Norriton in Pennfylvania, p. 504.
Snow
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Snow gathered in the caverns of mount Etna, p. 8.

Covered with aflies in feveral places, p. 11.

Soil of the country about Churchill river, p. 1 1
7.

Spcrma ceti, what fubftance it is, p. 323.

Spirit of wine unfroze by the great cold of Hudfon’s bay,

in a fealed buttle, p. 125. Congealed to a jelly in art

open glafs, p. 1 5 1

.

Stones uncommon Italian defcribed by Mr. Strange, p.

179, 180.

Starry Arifeed Tree defcribed by Mr. Ellis, p. 524, See.

A native of the Eall-Indies, as likewife of America,

p 525. Its fingular properties,, p. 526. Eears fevere

froft, p. 527.
Stoor TVormSy probably exift, and may be 25 fathoms

long, p. 42.

Strange
, John Efq-, account of fome uncommon fponges

from the coaft of Italy, p. 179.
Stromboli

,
a volcano in one of the Lepari iflands, p. 1 9.

Sun’s diftance from the earth increased by laft obferva-

tions in California, p. 550.
Survivorjhips , how their reverfions are to be computed,

p. 268, &c.
Swinton, Rev. Mr. John, his obfervations on a Greek

coin of Phitiftis, p. 80.

Swinton, Rev. Mr. John, his account of a remarkable

meteor leen at Oxford, p. 532.

T,

Tail by which Venus feemed to adhere to the Sun in

its internal contadl obfervedat Caen, p. 265. But net
at Paris, p. 267.

Tarantula
,
account of its bite fabulous, p. 237.

Tbermometrical obfervations on mount Etna, p. 15. Made
near the coafts of Lapland, to afeertain the degrees of

heat at the furface and bottom of the fea, p. 39.
. 1

Tranfit.
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Tranfit of Venus retarded by the aberration of light, p.

358, 536. Quantity of this retardation, p. 539.
Turpentine burnt in a glafs tube becomes a whitifh gioffy

matter, p. 223. And ftrongly conducts electricity, p.

224. Its exp!ofion luminous and like that palling

through a thin furface of gilding, ibid.

\Twilight very bright in high latitudes, p. 113.

V.

Varnijh recommended for preferving birds, p. 412.

Vegetation decreafs, the higher one afeends towards the

top of mount Etna, p. 10.

Vegni
,

Signor, his account of white marble formed by
lome waters in Italy, p. 47. Ufe he made of it, p. 52.

Venus, moments and phenomena of its contadls with the

Sun in 1761 and 1769 deferibed by Mr. Dunn, p. 6.

Venus,
its laft tranfit over the Sun oblerved at Greenwich

by Mr. Dunn, p. 65. At Dinapoor in the Ealt Indies,

p. 239. And at Phefabad, p. 450. At and near

Caen in Normandy, p. 259, 260. In the ifland of S.

Domingo, p. 498, 499. At Ponoi in Lapland, p.

364. At Cavan in Ireland, p. 462, 463. In Cali-

fornia, p. 549, 551.
Vefnvius and other mountains formed by explofion, p. 2,

13. How diftinguilhed, ibid.

W.

Wales ,
Mr. William, Journal of his voyage to Churchill-

river in Hudfon’s bay, p. too. His obfervations on

the flate of the air, winds and weather, &c. p. 137.

Water,
diverfity of its pores alTumed, p. 326. Sinks

immediately upon the folution of falts, p. 330, 331.

Its fpecific gravity increafed by thefe folutions in a. de-

creasing proportion, p. 343.
Watfon ,
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Watfon ,
Rev. Mr. Robert, his experiments on the fo-

lution of lairs, p. 325.
Wheel barometer, invented and improved by Mr. Fitz

Gerald, p. 74, 75. Its exadlnefs and ufes, p. 77, 78.

Winckeijea ,
Earl of, his account of the eruption of mount

Etna, in 1669, p. 4.

Wrnn
,
Captain, his account of the efFtdt of lightening on

a conductor fixed to the mainmaft of his fnip, p. 183.

Winthrcp
, John, Efq-, his letter on the retardation in the

times of the tranfit of Venus occafionea by the aber-

ration of light, p. 358.
Wood expanded or contracted by a lefs or greater degree

of heat, p. 223.

V/oolcombe
,
Mr. Thomas, his letter on a boy who died of

a gun-ihot wound, p. 94.

The End of the Sixtieth Volume.

jV. B. The Number of Copper Plates belonging to

this Volume is TWELVE.



ERRATA.
g- 39> line 1 2, for 7

0
40', read 70° 40'.

206, 4> codu&ors conductors.

251, 4 from bottom, D C Be.
2?7> 2, XXIII. XXIII.*

258, column 6th, 1. 13, 30 80.

2^9* 30 80.

261, 16, refractor reflector.

262, 22, would could.

264, 2, refractor reflector.

268, XXIV. XXIV. *

289, *3» haurendae hauviendae.

4 r 7» XXXIV. XXXIV. •

4S6> near the bottom, Sipca, Spica.
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